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(57) Abstract: 



PURPOSE: A method and 
apparatus for transmitting 
packet data of a mobile 
communication system is 
provided to improve the 
transmission throughput of the 
packet data by determining a 
length and a structure of a 
transmission packet so that one 
code word symbol(sub-code 
word symbol) is transmitted to 
one physical channel 
transmission frame. 

CONSTITUTION: A code 
selecting unit(102) responds to 
the input of a PLP(Physical 
Layer Packet) information bit 
series and generates a plurality 
of sub-codes at same or 
different code rates. A control 
unitdOO) determines a minimum 
code rate so that the number of 
modulation symbol 
corresponding to corresponding 
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sub-codes determined in time intervals in which the PLP information bit series is 
assigned is same to or more than the number of modulation symbols capable of 
being transmitted in each time interval. A symbol pruner(105) prunes symbols of the 
corresponding sub-codes so that the number of the modulation symbols 
corresponding to the number of symbols of the corresponding sub-codes is identical 
to the number of the modulation symbols capable of transmission when the number 
of the modulation symbols is more that the number of the modulation symbols 
capable of transmission. 
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.eg* 

ois s^iAi^gioiiAH no si aioias s^sife % s*i:>i aiejch sici. e ggsi sxife sasi 

SIIH5!(PLP) §ed|Mg2| gJ^OII ggStOI S?4°l AHHVSSS B^BSIfe ggPIS SSghP. JII01¥8 
§Sb|e«oi ggSlte AlZJ^aS 2|2|0)IAH DISI BS»*!0]| SI5H §§9fe #31 □ § AH 

H¥fiOi CHSShfe ££&M°I 401 2| AlZh^ZhOIIAH a*?tteet ££^S§°1 4=21 gUS^U a 

Tii Eife a 4: ?sii- aseici. as *rHPife m± ¥seoii °i6n gas 4^1 ams^ asa 

ggoj E^D[^m ffiS&g§2| 4=fiCI g (EH 4.01 CHSSIfe eS^JSSSI 401 &J\ B£Dl 

S§S B££Jgg2l 421 SS^SIE^ am AH«¥S°J Sill ±1XII(pruning)ehC1. 



HARQ, TURBO CODES. PRUNING, PACKET CODE COMBINING 

SMM 

E 18 EH£ ?§I AhgSlfe QIOIE) AI^HOIIAH HHS! ?S 2S(Packet code combining) 31 HH3J 

C10IWAIEJ 2 ©(Packet diversity Combining)OII COS SsXIOIS MOI^fer £0. 

E 28 e &S2| &JAI Oil CHI COS AH «¥S ga&XIS SOI^fe EH. 

E 38 S gg°l filAI Oil OH COS SMS EHS¥£2I AHH¥S 3 SOU AH 5! BUM /HH¥S» »a8IP| 

¥i& mnm moi^ eh. 

E 48 S gg°| *JA| Oil CHI COS E-|S¥S2| AHM¥s SSOIIAH AI5¥Si§ 

a e §*ie acn^fe ess . 

E 5b e g§2| MM Oil Oil COS EHM¥£2| AHM¥S SJSOIIAH 0|X|S} AHi=!¥S» aS8PI 91 

ei axis eoi^fer es . 

E 68 S gg2| HM A| Oil CHI HIS Bi SSi!2| 2^ DH^l £01 ^br ES. 

E 78 S gg2| fl|2 ^ A| Oil OH COS EhSJ S°4!2| M51 ?51 SOI48 EH. 

E 88 S gg°| HI3 ^ A| Oil Oil COS B8J 5°Ji°l 3* SOI^fer EB. 

E 9b S BS2| fl|4 ^ A| Oil CHI CDS Ehs! S9S2I E£ nHSl SOI^ter ES. 
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m&oi *rottr j/& m j mow mzHJim 

e oib s^iai^bsi qioiei a^oii »b 33°s, ^si ma* aioias s^sfb si sxioii 
as 3ioi a . 

§4,^2S 0I§ S<M Al^gjOilAH £gj» QIOIEI §611 4>SBS^ 3?, Oie^£ 3|Xl^oS¥EI 
forward) a§£H^(DCH: Dedicated Channel )S B9S0I- Q|0| EH Wlim 4*£!8MI SO. #31 01 
S S^AI^HB ««AI^B ( QXIB «ll>a(Digital cellular), §31 S&J (W-CDMA: Wide Code Division 
Mult iple Access), t!IS?l (UMTS: Universal Mobi le Telecommunicat ion System) S# §S9S. &2I 

ois^s ^ssf Qioia saoii £joH ^asioia &?i 31 aaeo. mxi 

K. S6BB AH 31! Oil PloHAHfe m a ^^^! (Automatic Repeat Request; 0\5[ 1 ARQ ' Ei S») 

on 2joH ^ixi^o^ xh a^e fis&a. ^>oi oise^Ai^noiiAi^ xHa^s^^^ xna^ 

» *i (Hybrid Automatic Repeat Request; 01 ah 1 HARQ 1 E} 8«)B AFSBQ. &OI HARQ& §§ 
^^(Forward Error Correction; 01 Sh 'FEC'dr S»)2f, AIOII XHa^g fi^shfe ARQM £¥ 

A^orb XHa^^^Oia. Olfe 2^ S^AI xHy ¥fi»»&l (Channel coding scheme )M ArS8r0i Ql 01 
El a^ 11^ , ^ xHdlM( throughput )B teOI3. AI^^'SJ ^kl MflSPI flB S^gJ^Oia. 6r3l 
01 e e^Al^gjOliAH ArSSIfe xHy VlI[ H o^2^b = ¥^(convolut ional codes) U El 

M ^s(turbo codes) §1 FEC^ 6 r fe XH^ ¥s£f^0| MmQ&Q. 

BS, ^,01 HARQM AhgShfe Al^^jOIIA-l, 2 throughput )M ^H^SrHXr tt 3? 2^ ^H(Soft 
combining)^ AI-SShQ-. 9^ atfOllfe C|0lbHA|E| StUpacket diversity combining)^ DH3i 

^1 a 0 (packet code combining)OI 2iCf. 01 ¥ S¥ HH3L! atKSoft Packet 

Combining) 01 a2 B8HM. 01 g ^^| HH^i P-OlhHAI El ^^(packet diversity combining)^ ^^1 HH^! 
¥^ 3 »( packet code combining)0|| ai6K« SOIIAH x r ^2J (sub-opt i ma I ) S*!0|XIBh ?«2| HOI 

S OS Oil S ^^01 Slfe 3? XF^ AhSSP. 

SB, nHai (Packet )S a^sffe Al^gjOIIAH S^ii (Throughput )M 5^A|5PI ^ioHAH &J\ EH ?5 

ArS&a. ^, 2t2|2i a^cuo a^a^ mil (Packet > chi ai6roi ^smoi ¥ii a 

£8H1. 4-^^OilAH^ 4-^^ HH^Oil 9.^D[ S^£J^ 3^ 4^<i! nH^lS ^^A|3IX| 8(2 7H§& ¥1011 
B* a^£l^ (Soft Combining)^ B8^l BD. 01 BH XHa^3b ffl^iB Cfg 

¥i^i Mmm 4= ao.A ffli^ ?i ¥^moi roj n^h^j m^s a?, &oi n^h 

Bl HH^!Mg ^^(SEfe ^i^)6r01 ¥li(ef feet ive code rate)0| R/N2I aSB ¥1011 

S2SMI ¥sOI^(coding gain)^ ^fe »^0|& S ^ 2iCr. 

eta oil iwej CtOiwaiei mm^, ztztsi a^oha a^si^ (Packet) oil cn8 r oj ¥^goi rbi ssb 

Vil ArgoHl, ^6!A(MI./dfc ^^JS nH5i0ll 2W^I 3? OIS 4:gAI9|X| S3 »3B ¥1011 

»* XH a^£l^ nH?im aaa^(Soft Combining)g Sofb ^^iOICf. OIQH XHa^Sb CH^!^ 

SUB ¥s^r Ar§@a. ©^/d IIHa! QOIWAIEI ^gxH^OIIAH iJg£J tiB Oil U XI 2| S^Sf a 

^(Symbol Averaging)2M S 4 s AO. ^, ^Pl CFOItH A|B| li^ ^a^iM a^#^(soft 

output)^ S36f21WSia^if^ 111 Si 4= 812, II 01 9 XH^0||/d BBB ¥11 ei^SrOI 

a^s^i oh son xHaoiiAH xugg^ a^^oi^(diversity gain)s mmm ^ nam. hh 
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3J ¥2 §H0IIA)2| ¥t ?S(Code structure)OII D}g ^Ol^oi ¥S 0| = (Coding Gain)S UlSShJIfe 

aiHwxi°i HH3J scJAi^uoiiAt^ ?s2j soie- msoH □¥« hh?j cioihuiei stm Aissi:n si° 

W, ^ol HH3J GIO|E)2| S£g 9I& OIS ScJA|>;gjPJ S3I&^2| IS-2000 A\±mJA dlS3|£r^°| 
UMTS AI^U SOIIA) 0|£Hei gf^OI ZQEHSII 21CI. USHU Olfe 3IS2) BHS! S61 AI^DSOI C«?S ij 
&¥£(Convolutional codes )S A)S8)St:D, S£r¥S2| ¥sSO| SsfS ¥s(codes)S A)S8)fe § 
^ #3| Mil ¥S A)g^C| SHE 3£| S 0|=0| HIS£|X| S3I IIHS0I21CI. ^, R=1/3 A)S6) 

Ai^tyoiiAH magi xiasfe 3^, #31 wfi qoiwaiei mmm aiss)^ 3.^21 mil ¥2 is 
s Ahssfe 3^21 gsxiopi 3£i an &3i rason soisg nasioi dh^i ooibuiEi §&• 

8 AlSSIStCI. 3£HU 2#§g¥S(Forward Error Correction Codes: FEC)2J EdS ¥Si AlSSIfe g 
¥0)lfer Oia& 3|§2| 3H^^fe CIS g^#0| fi?9C}. SHUoie Eia ¥Sb ^(iterative 
decoding)0)| 2ISHAH 3 SSOI 'Shannon Channel Capacity limit 'Oil B38)£E^ tfJie 2#§i¥S0| 
n. ¥S§OII OS £fe2| X|0|3> #31 a» ¥s<Convolutional codes)2)fe S£l g§8)3)| SXH8)3| OH 

soici. 01 a© §§§ mae m Eia¥5i ms^oii a)ssh= dh^iscJ Ai^aon/nt. mil ¥s 

1& g^S A)S8)fe 201 £SS S^SISIfe gfHOia if 4= SIC}. 



(II£)AH S tfSSI OIS ScJAI^SOIIAH HH5J QIOIEHS 3^8)1= gjgj % SxIS BISSOII SICK 

e SS2| OS QI0IEH2I S^g 9I& 01= gcJAI ^gJOII AH El a ¥s0|| 2|6H AHa ¥21 

a#8i3 oi ^yga Ana ¥ii a^si^ % sxis nsvoa sici. 

s ttssi £ cis s*is ois ScJai^sjoiiah mzi qioiehs £3i k ihs^h ai eh a ¥soii 

2|oH AH a ¥11 01 AH S ¥£1 2£o)i= §y SxIS KISSOH HQ. 

e SSSI EE CIS 018 ScJAI^UOIIAH DH3! CHI0IEH2J a^tt A| Eia ¥2011 SJ SH a^^fe AH 

a ¥2011 CHgolfe S5' ^JBHI 421 E£H$s& ffiS ^!M£I 4=H axlAIS S^slfe gl^ U SxIS 
BIS»«I 21CI. 

oi a e ^^§i b^s^'i ?i e e ^ssj an axioii nj^, nH^! qioieh sxife 
g£i5)isiiH5!(PLP) §aaie«o| oj^oii ggaioi se^ as ¥tii£ ^4=21 Aia¥sss 
sifcr AHa¥s m&D\m ss&ci. »ioi¥fc ga^isnH^ §abis«oi ttssh Aia^as ^ h 

CHI AH C«§ Aia¥2S eSolfe gf^Oil 2|SH S§£lfe &D\ CDS AHa¥sOII CHgSlfe e^^M2| 
&D\ 2| AI 21^^011 AH S^^lsSh S5^SS2| 421 MSslTIU 3311 £|fe ¥Sii 33&CI. 
S ^SPIfc 4^1 £14: ¥2#0II 2|oH tt49a #31 CHS AHa¥S2| ^JSS°I 4011 CHSSIfe 05^11 
2| 431 ^31 S^3|^& SiE^SS2| 4aci g IIH 4f3l CHg AHa¥22| ^SSHI 4011 □Sslfe & 
S^gg2| 431 ^31 a^3|^eh S££iag2| 421 SSSIEE^ #31 CHS AH«¥22| 
#«l(prunino)&CI. 

aHr5jS|3|S, 4r3| fe'S ^X||3|fe #31 CHg AHa¥S2| sa h¥ ffS ^jf§g #fl|&CI. 

UHr2!o|3|S, #3| £jg #»l^lfc #31 Ali^ZIgg 5! HWI A| 21? 210)1 A| . H£|^g2| fejg§£) 4=21 
#31 a^¥SSOII 2I5H #31 AHa¥Sgg S &! j«H AHa¥S2) ^g§2| 40)1 CHSSIfe 

gg2i 421 soi &oi a^^ifetf g£^gg2i 4aa g w, #31 =£ig§g2i &mm°\ 421 s 

SJHH A)a¥S2) ^MS2| 40)1 CHSSIfe S£<ygg2| 421 HOI ^31 B&Jl^m 25 £JSS2J 421 

sa6^£^ #31 s brh AHa¥22i ^iit &uai&ci. 

S ^S2) IHI2 23X10)1 (US HH3! QIOIEH 2^ #x|2| AHa¥S gj#3|{=, g£|3HSHH?J(PLP) SabISS 
2| gJ^OII §S§)01 &D\ B&I3U8IIHS! §ab|E«oi &&E|fe A|2.^2[gO||AH il EEfe OS ¥SSS 
S. ^42) A)a¥2gg""B«B&C|. fl|0)¥fe #31 2| A|2.^2hO)|AH ^^£|fe CHg AH a ¥ S B £3S8lfe 
gl^'OH 2)oH SSEIb #31 CHS AHa¥22| fe'MS2| 4011 CHSolfe eS^Jgg2| 43) ^31 2i A\Zi=? 
210)1 A) S$P)S& 25^MS2| 42) S^8)3iU 33)1 Elfe 5)4: ¥211 2§SrCI. XHS £J EH 5-1 bH 
#31 5)4: ¥2gOII 2ISH m^B #31 CHS AHa¥S2| <ygSS IH^ eJEI£|gJ&CI. g3S3lfe ^31 £H 
y 8JE)£|gja #31 05 gJAIOH 2J5H S58H1 #31 CHS A)a¥22| ^JggOII CHSSIfe 

<ysss *s#&c). ^jg #si3ife #3i ^^Aiggoj 2^3isei- 2£&gg2i 4a 

CI g 10) #31 fflS#gS2| 431 ^3| S^3IS£h 421 iisfE^ 4I3| £SSS 

ai^iiii #«i&ci. ... ■ . 

b)gS!8)3|S, &3I ^jg #fl|3|fe, 4f3l iSS 92£Jg§2| ?^¥ ^jMif #flieCI. 

b)SS!8)3|S, #31 6Jg-#flPlfe, #31 A|2l?2|gg S S1W) AI 21? 21011 AH . S£|gSg2| &'gg2| 4 
2) #31 5|ri:¥2g0)| 2| 5H #3| AHa¥SSe S S1W) AHa¥s2| ^Jgg2| 4011 CHSslfe 

£JSg2| 42) g|0| 4f3| a^3)S& eS#gS2| 4aC| g OH , &3| 5£lfflg2| ^gg2| 42) 4131 
S B!W) AHa¥S2) 4!gg2| 40)1 CHSSIfe SS#gg2| 42| HOI ^31 £!^3)S2i B5 #Mg2| 4 
2) SSo)E^ £7\ 5! SiW) A)a¥s2| &'ggO)l GSolfe ffS^JlIi #«ISCI. 

^ ^§2i »i3axioii cd/S nH^ qioieh a^ saai A)a¥s ^^S3ife g£i^isnH?i(PLp) laainsi 

gJ^OII S38I0) #3| g£|31IS!IH^ SablSgoi tSEIfe AI2}?2>S0)IAH §i EEfe CIS ¥S1§£ 
^42| AHa¥sgg tf^&CI. XII0i¥fe #31 2| A| 2.^21011 AH ^^£|fe CHS AHa¥s» S5o)fe a 
^0)1 2J6H S§£lfe #31 CHS A)a¥S2| &MS2J 40)1 CHSSIfe e54JgS2| 43) #!3| 2| AI2I?2I 
CHI AH S^3)S§h eS#gg2| 421 S^§)3)U 33)1 Elfe £|± ¥£§§ §§&CI. XH^ eJEH£IWfe # 
31 £14: ¥SS0II 2|5H #31 CHS AHa¥S°| 6Jg§S XHy e!E)£ia&D. 6Jg AfMPIfc #^l 
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aiy ejaaiaa ^sssi 401 md\ a^^ei 05^1131 ^aa s on &oi xHy eiasigjs! Mm 
m°i 40 1 m?\ a^ifes es^ggsj 4=21 gsisiss ojehei£J@ yaii ^xiieici. a 

s^ife £Pi raisin y-s 40 1 xhb eiaeigjs *jggg as g,^on 216H assm a^s ?) 

UtStS|8}3|£. Mm ^XlPlfe, XHa 2JEHEI&9 £Jgg2| ^S>¥ aiii AfHieCf. 

o^5!8Pis, m?\ mm ^»Pife, Aiei^gg s a«H ai^?zmmai. heisssi &gg2i 4= 

a &3M SJ±¥SgOII 2|6H M?\ AHa¥S§g £ SMI AHa¥S2| £Jgg2| 4=0II CHg§IB £>0| 

xh^ ejaasa £jgg2i 4=21 &oi mo\ a*^^& es&ggsi 4= ap- g an, 40 1 seigsssi ^ 

gsoj 4=04. $ SKH AHM¥a°J ^SS°J 4= Oil CUgolte xHy 2JEHEIS9 fe'g§5| 4=2| if 

01 M?\ 863tb& as &'S§°I 4=21 §^6IE^ £.01 S SflH AHa¥££l £ MS Oil CHgSlfe feOI 



01 & SS2I UHfS|ff ^Al 0IIS 1¥S &££J &3HI & All 81 gg&D. ^ £021 ?g 

fi±§0ll S5¥5l ¥3>l§r0|| SiCHAH, ^gfiSgCHI &8H/Hte bl« C|g ES&0II SAIEICHEIS 

31 kS SSJ ¥£B }|XI£^ §^D. EES B iS§ ggSOII S1CHAH. gXPIg ^£ ?gOII 

CHS ^X1I39J ggOl S SS2| ailS g§28l?|| §i 4- 21CJ3 BBS 3? 3 &AII& ggg £Bf 

»3|«|Alfc ?i! S6!A|£S(0|: IS-2000 A|±U. UMTS AI^SjH 018 gaAI^IU g)0||AH DH^ 01 
0IEH2J S^OIU IH2£0II A|g£lfe EH a ¥SCHI CHoH BIS! ?1 &±!0| fi^Eiafe A|*JOI Sgl 

210IC1. CJ-gCHI, B &S2J A| Oil CHI CEIE1 9H ¥SS AfgSIOI AHS ¥2§ ^IgSlfcr gSrOI SSI 
310ia. OHI^o^, B &g2| ^Al Oil Oil 2I5H AIM ¥S0|| tCIEI M^g Ssolfe gSfOI ggg 

aOIQ. ^81 B BS2| -4JAI0II0II ojg Q|0|E| E£ S^S SSSOII SiOIAHfe AHH ¥sOII CHMSI 

as ^'SM2i 40f a^3i^& es*jgs2i 4- a a g s^oii 3 »oibm2| ^sss 

^Xll(pruning)8lfe W^O\ ^gl SOia. 4,^1 AHH ¥5^ E|M ¥S2| ¥II(2?SI)Sa ¥ 
Sii 3IXI& ¥S5 BH5! ¥S &^0||/H 2|2} AlgSfe ¥Sii ^, SaAl^glOIIAH 

IIH^ aiOIHS XHS^^'AI »£IS(throughput)S &&A\3\D\ 91 SH 012011 S^B ffll^S SO 3 

3i2i hh?l!°s b&skx a^e ai 2} Btra hh3j°i a^oii aisei^ ¥si sioiea. OiaiS AH H ¥ 

Sfe 01 a Oil AfgS AH « ¥S2|- ¥SS SEfe QS ¥Sii ^HlfeQI, 01 (HI CHS SCI ^£H3£! 

^ 2|Dlte $^£lfc aS2£¥H 2d gaioHS 20ID. 



1. nH5i ¥s mm & nn?i cioiwaiei as 



OIQI MEH 3I60IIAI aSSf t»2l SOI agf^a ¥S(convolutional codes )2| g^OH ¥SS(code 
rate)OI sfS 3? Mil CfOlbHAIEI 3 & (packet diversity combining)^ HH^! ¥2 §&( packet, code 
combining) AFOIOII »0I^ 3£| 3J| a§ SH^ AO. 3£IU, Eia¥S2| g^OHfe: Si 

¥22lfe B£| 3 xlOPI OH^ 301, IIH?J ¥1 SiKpacket code combining) 01 DH31 DIOIWAIEI 
§ & (packet diversity combining)OII bISIOI Sb 0| = 0| BISSO. OEIAH 01 a & Sit El a 

¥21 Algols Hybrid ARQ I l/l 1 1 gf^lOII 5! §81 01 xH £IS( throughput )2| 3HaS 4- 2i 

P. 

£ 1S Eia¥SOII CHS DH51¥S2tfa DH3J a0|0)A|E|§S AI0|2| ^^x|0IS 32HHS EAI& ES 
Oia. £AI9 HI2I aOirSSJgr fe!SO||UX|(Es)g ^HSIfe y§ ¥Sg(1/6)2| Eia¥Sfe feg 

¥S§(1/3)2| E|a¥S0|| bloH ^SS SsOl^g 3ISg m 4= £iCI. SI!, HH5J ¥2 S&OII 21 & g 
^01^01 3dB §£SJ§ S4» £ICI. SS8H gffll, ¥li 1/32J E)S¥SB ¥2i 1/62J AH«¥Sgg 

miei ¥i gitsioi ^^oi^ii as, i/3sd Aigsa^^ oisa os ¥ti 

§&(¥3§&)&oSM) Ol^g MAI Oil 21 4= 2iQ. 

^Allol tffflfie, fg?f ¥2 fe'S OH bl XI (coded symbol energy) Es2f ¥2ii 3l§i k HH, EH 

fi¥Sfe a&'¥ia &EI e.^( iteration) (decoding)^ SS5I HlgSlfe 3^, 'Shannon Channel 
Capacity limit'OH e§8|fe £}feg ¥SgOII EI&IAH MS&Q. QM S*8H. S^S EsS 3|§§lfe S¥, 

¥sg2i eh a ¥Sb ¥Sg2i ei a ¥son bisioi ^se ^^o\mm aiesife 22s sa 

XI SID. OIIS gOi, ¥SgOI R=1/30||AH R=1/6S ^Solfe S? 'Shannon Channel Capacity limit'2| 
asig B^SHAH H SsXfOIB OH^S- 4- 91Q. 0\J\M 8I0IHEIE ARQ(Hybrid ARQ)B Afgolfe AISU 
OH/Hte XHa^QIO ggJ'&-^IS OIILHXI EsS A|g8l°£, &OI £ 10HAH2) «fe=fi!S R=1/32j 
R=1/62| 3?Lf 4!gO||LHXI EsS 50ICI. 0|3|A| ^2|» ¥BB HARQB AIM8IXI Stfe, 

= IHa^S AlgSIXI afe OI§SdA|^l!°| 3? P|£2| ¥sg(code rates)OII (CIS aa¥S2| 
B^g ¥Si R2| ej§[ OIILHXI (symbol energy)2| gfil 3£^oHAH blHS^D. 0| CHI B>8f 

01 HARQS A|g8lfe OlggaAI^UOIIAHfe flia^om mm& Mm OW LHXK symbol energy) EsS Algol 
°g R=1/32| g^U R=1/62| g^U g^S MM Oil LH XI (symbol energy) EsS ^laci. 

£A|@ b!2l SOI. ¥?|S! I^Aie! SS(AWGN : Additive White Gaussian Noise)XHy2| 81 
OH, R=1/32| ¥tl 2B1 S^SHAH CfOltflAIEI gifolb 3?, 6Jg OIILHXI CJI Sgb|(Es/No) SOU 
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AH mO\ 3dB2J OI^S ?fXIOI, R=1/6 ¥tl MBo\t: 3¥0il£ OlS^XIOIO. CftdfAH Oil ¥ 

^^aiHOilAH A[§6fb Eb/NoM 3£! ¥s°| £^£OUH, R=1/32| Sfe^<!f!0| HH 

3! QOItHAlE] 2&0II SIS O|^(gain)o^ +3dB ^ISJ(scale)E*e SI^SS 01 §311, R=1/6 Ei 

S¥S2J R=1/3U[ Oil Li XI M AhgSfe JtS ahOil +3dB ^^l^(scale)eiM 

£ OI§£IHS, R=1/3 EiS¥s2f R=1/6 E)M ¥S2J £J§^d2l X[0\J\ DH^I CfOlbHAIEI S&JU 

U)^ «^ AhOI Oil fllSa^ S^»OP* SO, 0|£|» ¥sM(code rates) Oil rjrj^ £s»0|£f 

'Shannon Channel Capacity I imi t ' CHI 9\mM 0\\^D[^o\D\, m±2\ S^»0|fe m± £]sQJS 
SUI (minimum required S/N)» AhSoKH 4- 2iO. 



2. Minimum Required Eb/No for code rates 



Qju|*jo^ t «sS(Code rate)OI ROIH ^s.D\S\ mm AfOI^ (encoder block size)3|- 0H¥ S EIM ¥ 
11 Afgg^ AI^UOIlAi, 2 #31- Sai S^8HI error free) xHS§ HIB8PI ?i& Oil 

LHX|CH&ed|(Eb/No)*r 6PI2I 

Da- aoi 
Eb/No>(4 R -l)/2R 



(^af&| 1)011 rj}soj ( AWGN01I AH 2^21 ¥sM(code rates) Oil Q> S EiM ¥mO||AH £^£|£r 
Eb/No ^, fi^P 0HL1X|CH9SU|(mininium required Eb/No) ^ 5PI 

(fi BO. 6PI 

(S 1)0|| At OiS Oil LH XI Qj &eui (Typical Eb/No)^ Elfi ¥s°l ¥19 AhOI ^(encodi ng block 

size) LOI 10241J W 0 1 MOII EH S (B i t error rate : BER)0| 0.00001MO *m 6PI ^oHAH £^£l£z 
Eb/NoM UOtBO. 



[M 1} 



Code rates 


Required Eb/No (dB) 


Typical Eb/No (db) for BER=1Q~ 5 


3/4 


0 86 


3.310 


2/3 


0.57 


2.625 


1/2 


0.00 


1.682 


3/8 


-0.414 


1.202 


1/3 


-0.55 


0.975 


1/4 


-0.82 


0.756 


1/5 


-0.975 


0.626 


1/6 


-1.084 


0,525 


0 


-1,62 


NA 



(S 1 ) Oil AH *?2S(Code rate)0| 3/4, 2/3, 1/2. 3/8. 1/3, 1/4, 1/5, 1/6 fi! S90II 2|2| fi^Elfe 
Eb/Note 0.86, 0.57, 0.0, -0.414, -0.55, -0.82, -0.975, -1.084 (dB)SS S 4= SIP. 5ES. & 

(S 1 ) CHI/d ¥ti R=1/32J Ahgohfe: Al^iy^ ¥S§ R=1/62J ?SI AhgShfe Al^iJ AhOI Oil 

0.53dB 0I&2I SgxhOPh SIMS g* ¥ 2ACh. Olfe 'Shannon Channel Capacity limit 'Oil QJS 

ggxhoioich. w&m, mm =?m J[^m ms.D\si ai^h nashs 3 »oi= 01 a a 

m?\&Q. VMS. A| ga||0l<!3 Oil Sigh £fe ftOIOI COse, R=2/3 ?Si ArSSr2 HH3J ?s acta Ah 
gShfe Al^gJJlh ¥2i R=2/3S AhgShOl HH^ ChOIOhAIEI §tf§ AhgShfe A|±H AhOIOilfe 

1.12dB£| ^sXhOPh 2i§S Sf 4= SICh. 

Sh^l 

(5 2)fe AHH^a ¥&S(sub code rate)S 2/3M Ahgohb Al^gJOIIAH &S2| IHSsM AhgSh 39 Oil 
ffl^! ¥S Ahgohte 392h HH 3Li ChO|tHA|E| SirM AhgShfe 392J SsXhOIS SOISCh. 6H\ 

(H 2)0IIAH SSOI g^XhOPh 1.12dBO|HS Eie ?Si AhgShfe AI^UOilAH nn§j ?§ SlfOI 

ats oi^s ^nife a§ e 4= sia. 
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fS 2] 



I terns 


Packe t Comb i n i no 


Code Combinina 


Mnthpr pndp ratp R 
xv\j 1 1 ici buuc i aic riflj 


1/3 


1/3 




(X. Y0. Y'O) in Fioure 1 


(X. YO. Y'0) in Fiaure 1 


Block sizs (L) 


496 


496 


Maximum number 


8 


8 


of i terat ions 






Number of transmissions 


2 


2 


Actual Tx code rate Re 


2/3(by puncturing) 


2/3(by puncturing) 


for each transmission 






Redundancy se 1 ect i on 


Identical pattern 


Different pattern 




for all transmissions. 


for all transmissions. 


Soft Combining 


Packet diversity combining 


Packet code combinina 


Gain through 


Symbol repet i t ion gain 


Coding gain 


retransmissions 




for low rate codes 


Mini mum r eQu i r ed Eb/No 




h— CI O TU .0/ \ UD ) 


in Table 1 




R= 2/6 -0.55(dB) 


Required Eb/No 


+0.57-3.0(dB) 


-0.55-3. 0(dB) 


at 2'nd retransmissions 






Relative performance 
oain 


0 


1.12(=0.57+0.55) dB 


Simulated relat ive gain 


0 


2.5(dB) 


(0 BER=10" 5 ) 







OI^OilAH ^BIS b r 2f 30I', Elfi ¥s(Turbo codes )M AhgSfe XH2£ A|±U^ EH^i ¥^> 
A r g8r^ 330| *^B 3 HI ^ 2iO. df^AH , B g^S^ E)S¥^S A r §8f^ XHS^ Al^iUOIlAH 

£|S!°| IIH3J ¥1 Sl^e 91 B AHM¥s£| ^^Oil BB £J6|b dhOIO. ^, B BSOIIA] HIB8I- 

fe ±S 97 ^ CHI 2JoH nH3!¥£aet8 91 B AHH¥mM ^^ofS, ^AH «9B ¥1 afiKcode 
combining)0ll 2IB 0|^S £S 4> 212, »2| IHS^M A|^i*]£1 sJCH^ 3H£ 

AIS 4- SIO. 



*w3fe £ EiMVtl AhSSlte A| ^ i*j 0|| AH Sj^jSJ HH3J¥saim 91 B AHH¥mM ^ 

a s^i 91 s ^§ aiAism. oias aisskm N^satta- nH^aoitHAiEiaea 

QI0IEIS(data rate)01l iOEiM ^?£S AfgSffe Al^gg HBSHM, 0I2HB Al^iJOl ^Xlte 
£^01^=011 &5HAH 21 ^ff 20IO. SEB, 01 2H & AI^IUS SS5PI 91 B HARQ^°J n S£B0 || QI6H 

«asr 2010. 

#31 Gil 01 EH SCHI ttfy nH?L!'¥s^Sa HH^O0|tflA|Eia&M ^^12^ Ahgofe A|^U2| S^TS ttffl 
OMilf BO. 

OilS MCH, R=1/5 EHM ¥11 AfgSfb A|±B2| g?, XH HH^M^¥E| BgafiKsoft 

combining)OII 2|oD =?& ¥s OK code word)°| SSI ¥SM(overall code rate)0l '1/5' 01 EPIWXIfc 
M3L! ¥1 a ©(packet code combining)^ AFS6HI. 0|^¥Ei XH HH^SCHI CHoH/Hfe ^£ HH 

3] O0IWAIEI a & (packet diversity combining)§ Af§6[2 OIOUH AH 31! ¥1 StfM AhSSO. ^, 
xHg S^sfe HH3i°J ¥1^01 1/3ei go Cf§ gj XHS^ £^ OH Oil ^ SSI ¥ag(0veral I code 
rate)0| 1/501 UD1XI £1 0 HAI (redundancy )S B^&O. OSfAH 4^PI- ^DWS] 

HH^lM(packets)M S¥ ^61ofS Sfll ¥sg(overal I code rate)0l 1/501 SO. 3dlH 01 ° CHI 

IIH^ISOii CHoH>Hfe 2|2tS ^^oHAH 3^6^, 4^3lfe HH^! O0IWAIEI 1^1 A^& «0il ¥§i 

i/5» ^1^^^ xhs^ mum ¥5 i&ecf. 



B. Aj«¥s ^ys 



1. AHM¥s ^SS Sxl - 



£ 2fe B ^A| Oil Oil DB E|M¥tl 0|g6H A1M¥sfi ^S^aPI 91 B BflB EAI8K3 2iO. 

£A|& 8T0I, tf^l A1M¥1S ««8^l 91 B Sxl^ ELD\\ Eia¥fiPia. Ai^¥l ^^B^l(204)a 

XIIOi^l(205)^ ^g@0. . 
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21XH, EIM¥i:?ie ^KMS, fll1^S¥i:?l 201^ £J^£lfe SMdl^l ¥1*^01 *ll1¥l£i 

ii(§^ii(x), *hihH2.iei6J*s(yo. YD)i «ajech ej&ditH 202^ &3l SJ^s^r SMdiMS 

m ^0\B ff^OII 2J6H £!E|£l9oK>l HI2 : ?^¥S^I203B £>0| o]Ej£|bH 202^¥Ej S^Bfe 

oiaaiS^I §£dlS§l ¥11^01 HI2¥l£l§M(§M£JMm(X'), *H2HHdlEI£JMl (Y'O.Y'U) 
S E1£¥i:?i2| ^llig HI1?S¥i:>l(201) SI feOI 

HI2?«M3I(2Q3)0II/H #^Si= «3I »I1 K «I2¥S^M§0I SQ. OUIAH, 4*31 

»l2?«¥S3l(203)0ll/d ^Sfe §^li(X')b 4fll£ 2^3X1 »2HS a 0 | EIS¥fi3|2| ¥5 
8@ ' 1/5' 01 SO. 

^^SS48^I 204^ Jj|1^£l¥i:>l201 §y 203H^¥EI feOI SI1 ffi SI2¥££!BSg 2J 

^§m, Xj|Oj¥ 20521 SIOISKW ¥1^111 ±3 S^IOU 2joH £S S! AHM¥1M tttil 

^D. £>0| HICH¥ 205^ «Ste £ 3 LHXI £ 521 SKUBIgg goH aS§[ £S( §y &}^f) DHM^i^ 
11 DHS&I01I 39S8H ^H, £>0| £g OHM^Oil CCf^ ^M£j^tllM &OI AHM¥1 tt^PI 204^ ft 

aiea. naia. ^,01 ah^¥i w«i2i 204^ feoi £M<y^<i!ioii 21 an £>oi eim¥S3I£¥ei2| ±§ 
ai§g?ioii ^afe ¥i^jii§ jh^2j ^jiii asj^oi ah*¥im asw. 

gftS bhCHI CCf = E, 211 X.Y0, YI.Y'O.Y' 1fe D^if ^01 §2J^jCf. 

X: §M£j|§l(Systemat ic code symbol SEfe Informat ion symbols) 

Y0: EIM¥^3|£I q?&¥i:?IS¥E|2| £|@EjA|(SE£r BHdlEI) ^lil 

parity symbol) from the upper component encoder of Turbo encoder) 

Y1: Hfi¥£3l2l :?g¥£3IS¥E|2| d|00AI(£b MBIEI) 

parity symbol) from the upper component encoder of Turbo encoder) 

Y'0: aM¥S3|2| ^£ ¥131 ^¥Ei 2] d|00A|(5E^ HUE! El) 

parity symbol) from the lower component encoder of Turbo encoder) 

Y'1: E)S¥1}|2| ?«¥S3|S¥E|S| d|00A|(£*=r BIBIEI) ^jii 

parity symbol) from the lower component encoder of Turbo encoder 



( Redundancy symbo i ( or 

( Redundancy symbo I ( o r 

( Redundancy symbo I ( o r 

(Redundancy symbol (or 



2. ahm¥i ®£ mn 



0\m £ 3 LDXI £ 5^ » gTBSI 4IAI Oil OH DJS E)S¥1 

§^i^)i§ aaspi ?i& £Aiam aa. mo\, £ 3a &d\ ahm ¥1121 as- 

AHM¥m(Co)M ««8PI AS ixfOli, ^Ol £ 4i= £HH2f DhXI^ AHM¥1M 

¥ie(c,~Cs- 2 )i aaspffle §»oiw, &?i £ 5^ owo* ah«¥Kc s -,)m asspi «e gxh 
so^a. 



J[X\H AHM ¥S(SE^ aiS OH 
II AH 5! £HH 

ee>2j ahh 



'01 a S&)^ E]M¥m^|0liAH B^Shi 



SB, 01 SI- ^SOIIAH ENCK0I8I- 'Xj|1¥s£n 
X1l1^^¥S^K201)0ilAH ^^ohfe §M^Ii(X)a «l 1HH£I E|^SM(Y0 f Y1) 2JDI0IH, ENC2(0| 

m '*ll2¥3£JMe'0ia S^)^ HI2?«¥aPI(203)0IIAl X^HIIdlP^jlKY'O.Y'Di S6^ 

2joioia. 

«5I £ 3M SSSIB. H XI 401B5II0II/H ^61^I0II/H SISS ^ 2ife SICH2J ¥11 RmaxM SBO. 01 
Afgofb AI^HSI QIOIEf^Oil 2I5HAH ^§£ID1 CH¥^ ^OUI^ Si 01 &U. 6f^| ^CH 

Jlfe sJCH ¥51 Rmax=(k/n)2] §4-dH^ 1 4= 2ib 5J^2J ¥11 RminM g&P. feOI ¥ 

i§8 ^ 2i2u 1/6 1/7 oi^2i ¥tii Mmma. oit eim ¥^21 3 

^ R=1/7 0| 6hCHJ AHfe ¥11 S4i0|| d>g ¥m0|^(Coding Gain)0| S0PI OH^OICK 

3BIH, ^1^I2J ¥li(R, £ ¥!§)§ S^P. ^Pl £ ¥1§(R)8 &3I 5l^¥li 

Rmin fiD 3^)1 

M±m =?mM. ¥11 Rmax * 3^ ¥1§ RminS DIBI §6HXI^ StOICF. 21 01 

5JCH ¥11 Rmaxfr ^^ofUXf 6^ AHM¥12| ¥ls (subcode code rate)! UEfUIH, 
m± ¥11 Rimn^ AiH¥lll ¥1 ^IKcode comblng)§iil ttH BICHXI^ ^H(target) ¥12J ¥ 
111 UQBO. S^2£, &D\ s\± ¥118 ^<y^l0ilAH Ah8«t- ¥1^|2J ¥110ia. 

&D\ SCH ¥ll(Rmax) &! 514: ¥ll(Rmin)0| ^OlXie, 403£:MI0IIAH SI CH ¥11 Rmax3f 5j4i 
¥11 Rmlnl 1\J\H 5^1 

(4=Sf^J 2)S 0|§oH AHM ¥12| 3H^(S)M Of^lAi, ^>0| AiH¥112J 4^(£fe DH^^I^ 

2| ^H4=)^ &OI Rmax CH Rmln2J bl SiM S4-^ §SH2Eia. 



IR 

max min 



St 



AHH¥SS2) ^. 40533ll0||/d &^ mS '1'S S^lalSUl, 407B3II0IIA1 C(=mxk)§ S 

SSCf. Oi^l/H. £PI Cfe 2t Si OHSaiiSI g(column)°l 4=(£Efe B7I)B UQt«a. OIPIAH , £D\ 
OHM^J^SJ §°l 4= Cfer SCH ¥SI RmaxOII SJ SH Oil S SOi, SJCH ¥Se0| 

3/4 2J 3^, -y^l §SJ .4=;Cfe 3.6.9. . . .D\ S 4= 2i°ffl. SDIS^ /dM?S 4^1 §21 4=Cfe 
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43| 31^21 33|§ m £14:21 StSS Il&a. 01 31 AH , 43| mO\ ¥S8 Rmaxg '3/4' S 31§81S13| 
IDISOII, 43I SI OHMaj^SI §21 4= Cfer '3'°S gg&Ch 

m\H, 431 407&3HCHIAH 431 £4* mHi 431 s|CH ¥s§2| ¥S«I4=(n, M2)I ISH 431 SI OH 
eaj^LHOIIAH d§J£lfe 4S§2| 4 s NsS g§&P. 431 S4* Nsfe 2| SI OHM^!^ LHOIIAH d^Sfe 
4SS2I 4=(SE{= fiaiElfe ¥1x1 §2| 4*)g U&yiD. SE», 431 £^£11= 4SS2I 4= Nsi= 431 1§ 
21 4- COII LUSH C/Rmax (HI 2ISH 46HXI3IE &Q. 

3£IH. 409B31IOIIAH 431 SIS 0HS^!± LHOIIAH d§1£lfe 4gg2| 4= Ns21 431 SI 0HMS|±2| I§ 
2| 4-2| Xf31 £d 31 Oil AH XHI£|{= EHM¥S3|LH2| ?S ?t?| (const i tut ion encoder SEfe component 
encoder )S2J 4=21 Ii§|jjU exi§ SA1&C1. §!XH XHIB£IOH Site EHS¥S3|gg S 2011 £EA|@ HI 

2i soi §4 23H2i ^avs^ies ?aaa. heiah, 431 ^4 ¥2311121 4=e 2s nm&a. ^ , 

409B3II0IIAH 431 <M£!!£lte 4S§2| 4= Ns21 431 SS2| 4= C2| XF^I- '2' 01421X18 3A1§1C1. 01 15 
»l Site 0|£?te EHte¥23|31 3|g2| as 3i¥Si AlgSlte ¥S3|21 g£| E 2011 /H te^OI ¥ 3H2| 
?4¥s3| (Component encoder )S(ENC1 31 ENC2)0I 2JE)£imO|| 2I6HAH SIS SIB 3*31 Ifflg 

Oia. *. EHte¥S3|2| 2f?2| sgg ££8t?l ?ISHAHte. §£4ggg S£& * 431 **4=2| 

?4¥S3|li2| 2|2|0l|Ai If^Elte DH£|EI4SS § 5JCHE Sm«|g S££|O101 §[C1. 

0IIS MCH, 43| SI QHM&i^ LHOIIAH <ye!£lte 4g§2| 4- NsOIIA) 431 g§2| 4= CS 2iOI 
'2'SC1 5fog jih §l; X||2IIH£IEI4g§ § UH2| 4gB§ 4= SJL>. 01 §?, 01 & 

3H2| fill XH1lIHEIEI4gii gOIIAH tfBjSWU ^ XHI2IIH£IEI4§§ gOIIAH <ya|6H01 ElteQI. ¥ 3 
^ 2¥ EHS¥S2| 3S0H/H S SXHISS II UH 91Q. 5! B1KH2J S¥0llte XII2IIH£IEI4giI0l|AH <y&j 

£ite 4goi a si sjci. oig^i £S4@ ahh ?sb Ena¥§3i oiy *iii;?g¥S3ise* ?s@ 

K=42! S^¥S(convolutional codes)31 £12 EHS¥231 31Xlte EHS 2!EHE|b12| OI^S 281 flISSUI 
SSrfe Sii seH&a. ^ e!«H2| S^OIIS fl|1^?S¥S^I0||AH aa SeCH^g (systematic symboDPi 
0| a^EIH IIH£|E| ^JSOI £!5j ¥SsO| 12! VS?I £101. ¥SSO| 10|E?S 

¥S0l^(coding gain)0| Sal SJfe ¥SSl5lXI ¥¥SS1 A| >iiJ (uncoded system) 01 @Q. KE1AH 
Eia¥S5|2| WISoPI fl8H/Hfe-4|^e 4^1 dS|£lfe «S§2| 4» NsOIIAH 4^1 S§2| 4= CS 

StOI 2SC1 3?1U SOIOf KO. 

ya. 401 409&SI2I ia§ ej-^aia, 4HB3iis aissioi 4^1 si ohm^oiiah 4^1 c?H2i saa 

iii ^ Dl£l SoHS Eia(TYPE)0|| H£1 UOiXI 4SSS d@!&Cf. EIEJ1&J 3^, 413B3IIS 

51S5101 6^1 

(4=*}ai 3011 2|5H 3CH1IIH£IEJ6JSS3J «I2HH£I£I4SS gOIIAH 4^1 UDHAI 4'gSS dSj£r * ISS 
CK OI5IAH, 4?l HI 1DIIBI El Oil /d d^i£|fe 4Mg2| 4=31 431 X1l2DH£IEJ4gS0||AH d^JEIfe 4 
SS2| 4=21 §gJ513HU 3311 21 CI. Oil S §01. 431 UCHXI 4SM2I 4=(Ns-C)31 30121 8131 

(4=^14 30)1 2|8H fll1HH£IEI4SS0IIAH 23H2) 4BSS flBjM. fll2BH£|EI4SS0IIA1 gr 3H°I 4Ss 
dS|813|| BC1. 

f (N s -CTy/2 1 ENC\<j>arity) 



I {N s -Cy/2 J ENC2(parity) 



013IAH. J 431 *2| ata* SS 81X14 sfS SICJIS4-S UEI^. 

&S, E12J22J 3^ 415&31IS 2138101 8131 

(4*214 4011 2|8H X1I1HH£IEI4MS21 X1I2HH£IEI4SS0IIAH 431 L1D1XI 4SSS §5H£! HI SOU H£1 d 
mm SSBO. 013IAH. a 21 bS 2|2| 43| jg|1 « SI2DH£|E|4SS0IIAH <MS!£lfe 4gde< ^bHbl 
£1 a v HH . 431 HI1DH£IEI4SS01IAH a(Ns-C) 01 a+b2| H|St31 §S8131L1 S Sl^§4»2| 4gS§ fijai 
Sin. 431 X1I2HH£IEI4MS gOIIAH b(Ns-C) 01 a+b2| ai3tj» SS8WU 21 g S|CH§4'2| 4SSS d 
■IftO. 

f £7(Af s -C)/(a+6) ] ENCXiparity) 



I 6(/V s -C)/(«+6) J" ENC2(parity) 



a+b=l,°\7]*\ a,b^r ENCl % ENC2^\ 4 1"^ ®1 ^- "H «1 # M-EfSU . 



&e. 409E+31I2I 2^81X1 &221 , ^ 431 SS OHM^!^ LHOIIAH d §|£|fe 4SS2I 4= Ns21 4 

31 SI 0HM^!^2| gS2| 4- C2| x131 431 EHM¥s3|2| -?4¥s3|#2| 4= MO- ^°21, 417B3IIS 
5! IS 81 01 431 £4= mS '1'SIS S31AI2J ^ 431 4072+3IIS £1S01^L>. 431 409&3ilfe ^ XH § 
5H2 SIS?I(SI 0HM&!^2| a3|)0HAH E)a¥S2| =4S fiSf 4= Slfe AH«¥SS ^S4^ h 4= SI 
feXI 01¥B g§6ffe &3H0ID. 21i . EHS¥£2| «4S SStt 4= S2S, 431 4179311 0|| AH SIS 
9l(Sg 0HS&!^2| 33|)g «rSAIZ!* 431 407931IS £IS0131 0161 B31IS XH -MffCI. 

b1£1 SOI. £31 SI OH^SI^fe 3IS5J2S, Eie¥S3|S¥E12| 4 MS g SS4SSS 2¥ 
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ti^JSHI, MM * fll2HH.£IEI£JMM if Oil AH 2|2| *jOi£ em2| ^11 4^ SIE* 

oim &d\ se 4M bsskn sasi oHM^BtCt - c s - 2 )s »«a^i 9\m gfsi aaeo. 
£ 4M b*i ^smoi doii/d^EH c s - 2 wxia &g ohm^ss »«bo. 

&2I £ 4M SiofS, 0IBI O2J01I Cadf 501 B3I ^£ 503B31IM 4*SBO. B8i Ef£J12J S*?, 

(4,s[A| 5) Oil °I5H HIUNEIEI^MBa ^j|2HH £1 EJ MMOi] AH £>OI 2| £g OH Oil AH 

4* Ns°l ^JIH flSIBQ. £JBBS| ^ Ns^ WAH ggB blhSI HOI £4> mill &J\ 5JCH Vlf 

2| ¥i^I4(n)I S6H l§9a. OIJIAH, fl| 1 W El El ^ B 6 Oil AH £]^£i£z £IBB2i 40|- 

XII2II|]EIEI6iBS e Oil AH &Mm°\ 4^2f iSof^U BO . SEe! 0IS OHM^! 

oil ah <y^£jxi &mmm &mm^m bo. 

\ N</2 1 ENC 1 {parity) 



L jV s /2 J ENC2(j>arity) 



BB, 3^ 6PI 503&3IS £!lS6f01 8^1 

(4^ai eon o|0n xmnHEIEItiBBjV 7dl2IIH £l EI^JgMCHIAH &?| 2J- S§ OH Oil AH ^11^ 

^ Ns^j &mmm §6H& dieoii aj& <ye!BO. opiai, a 21 bM ^ &01 xhi 1 u x-ii2HHej ei^jbmoii 

AH <Mi«£|fe £JM£^ gdHtilO l h QH. JO ima El 61 MB s Oil AH a(Ns) Pi a+b°H til Sia Sfflo^U S 
^j^g^oj ^jssg <M^mH , 6,01 *||2¥s£JBM eOilAH b(Ns) □ a+b2| til §iJ6HHU SI 

CH§4*°I *||2IIHEI El^Jiii fieiBO. ^iil tifllttOg &01, 012 SS OH^^MOilAH 

f a(N s V(a+b) \ ENCKparity) 



[ b(N s )/(a+b) J ENC2(parity) 



0|6* £ 5M BS8KH OhXIQt £S 0HM^^(C s -t)M ^gSfe ^1 tIBBQ. 

&D\ SE 5M 601B3I01IA1 012 3!§ OHM^BS S2E8KH £^£jXI &«S 

£¥ tiSIBa. <AD\M.~i&l\ flS|8 JH^M Ns2df g°IBO. ZIBIH, 603B3II0IIAH &OI NsOII 

AH Ns2M a^SKM AH^^ NsM S2ISQ. 9tM £ 3 LH XI £ 5£J if §011 WE} S5 OHM^I 

^2] ?|xl £J ^JM^OI ,2^3 21^1 HH^Oil, ^Ol AH^OI §219 Nsfe 2^1 f 6JMM2I JW^lt 

BO. ^01 dJ^ie 6iM^2| ^H^M m, 605&^IIOilAH &J\ *}m tt^m 

'O'SP- eXIM SAh^Cf. o^, 2i«^ 6jMS£| 'O'OI^ ti^ §SoQ, 'O'fiCI HQS & 

d\ gsmmm m 401 e.^ <y§«s ^ms^i ^eie ^jmii qai tmmo. o\j\m, qm 2^ 

&Cfb 5S 6HS SS^JMS &^o\0\ £|OI&a, 

e ^S2| AHM¥s: =PXil^oi ^xlCHeJS S6H ^HISE CIB3I- 9D. OIIS MO) AH , AI^U 

01 X-ilgm^ 5JCH ¥sg Rmax^F 3/40IH, Al^gOl SISS 4* ^WlJ\9] ¥li(R), ^ S^^gOl 

1/501 ¥m^(Rmin)a A1M¥sSJ JH^(^ 0HM^I^2| 4-) Qgif ^01 

SSaa. «S. Rmin = 1/60I2, S=6/(4/3H.5 - SP. Djaj/H DHM^^M2J 4^1= 'S'^ S 

DK 

{CO, C1. C2, C3, C4} : Rmax=3/4 

OiPIAH , fef^l AHH¥^2J ^1§8 '3/4' OIH, AH^¥mM°i 4^fe '5'OIH^, ^Ol AHM¥^#M ¥11 
B»B. , (1/S)xRmax=(1/5)x(3/4) =3/20 ' CHI HI 6H ¥1^0! 3/20^h BD. OI3SS 3^H2J §Mdl§I 3^ 
ohfe 3^, 4^3l^o^ 203H2I ¥16JMM0| 2^£i^ 31 2I0I&CL 6HI9}, S*b=5*4=20, 
S* a =5*3=150|H^ ^^£|fe 6JM§S 15^H0IH^ ^Ol 20^HM &}^A|9PI ^oUHlzr ^5^W & 

mm^ ^§ 5^H2| ^jif8 ^^oHAH S^S^I @a. OI^IAH, ^'Mic SS^il^ 

gehQ. &^l Oil Oil AH , ^2|S| AHM ¥1011 AH §M6JMeJ XS Iffl^ 6L^o^^ AHM¥sM ?S6h0 m 
1^1^ S^HS) A1«¥iem S¥ 4*<y6fe S^^MOI 2ffl K^S R=1/5&J EiS¥lM ^PS 4= 2i 

201 OIB ^11 



3. Quasi -Complementary ^Code Set 



&J\ £ 3 LHXI £ 5011 £A|@ tifSf S»B SoH Ai«¥lMa ^g°J 

¥s(complementary codes) df ^ 4- VtQ. 8IXIB, AH«¥1M «94B0II 2^0i ^^j£J^ ^MSOi 

2f2|S| AHH¥s£| ^^01 ^OlohHS &2§h M&¥l£^ » 4- BO. £ES, S ^SOil CCfE 
AHH¥1^ ¥11 ?tX\H A J^a°§, -&OI £ 3 LH XI £ 5S S6H ^^£J^ AHH¥1M§ 'Sfi 

a EiS¥l(Quasi-Complementary Turbo Codes : QCTO'El SSPIS BO. fMS E)S¥1S ofOI 
MdlE ARQ Al^gjOilAi MSB 3? XH2^ tffflSB OS^ BO. 
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HH^i "I (Packet code combining)^ Af§offe CHS3£] Al^UOilfe: 61-OIME.IE ARQ AI^BOI SI 
Cf. SXH, HI&SOI Slfe HARQ Type I. Type II. Type 1 1 1 Oil AH S¥ HH^l ¥t SITS M§B 4* «o 
01, 01 2H El AI^HOII 9S¥11 MEoW Jl\&£ ?\^m ?SS* 2iP. OIIS MCH 

HH^ (Packet) ?ie 3IS &¥|2J §Sbl^ M^M 2£ M (t ransport unit : TU)0|^Z1 §2| 

8fS HH^l ¥1 398 Af§6fb molHdIH ARQ Al^iJ = , HARQ Type I, Type II. Type 1 1 i Oil AH 

i= zvsvoj 2 £ ^L|M(transport unit) 2£ A| smsi A|M¥^ CiS d^mo) 

ii, XHS^SJ ^ISEf^Nfe ^^IS^Oil A^g£J^ JU9\ 3312} 51 Atgg 4=£ Si^oj , 0H 

E£Uia OB 21 AfgS 4= SE SAO. B. 2|2JS| XHS^OhQ OS 31- 901 3°|E| 

fc Ei£¥S^ g tKQuas I -complementary turbo code set)S MS&Q . 

#J\ aa¥s(Quasi-complementary code) Cq rr ¥1 SS A}OI^(code set size) SB D\X\D\, 

2|2t2| AHM¥m Ci(i=0,1,2,..,S-1)§ 2&»(SEte ¥s 2&)&£SM) £ ¥1l (mother code) CM 
IH ^ ^ (reconstruct! on )B ^ SlIHU, «S £>0| 2 ¥<12j MO ¥111 ^Xl£f AHSS 

CqM ^ Sia. CM ^| AH S ¥^ (mother codes )£l ¥s2| (encoder PI- DIS 4> Sl^ ¥ 

111 2|Diea. = AH flB& ^ill USe OH ¥li R=Rm £Ei= RmSD 5fS ¥11 RM ^Xlte ¥ 

Original code C with code rate R=Rm or a code C with code rate R<Rm 



5-1 

_uc ( . 

-/=o 



0PIAH. Sfe ?Si Rig PHIfc AH" ¥s§2J 4=0111, RmS 2¥S§0ia. (S is number of sub codes 
with code rate of Ri and Rm is mother code rate.) 

Oloh quasi -complementary) EHS ¥2» AfgSUl S^B^IS MgH^SM SLII (Transport 

Unit)? S2I8KH. 2=31 S^IH- XHS^CHIAH 2*F TU 33IB AJgShfe A| ^gJOIIAH 2| ¥fll3eJ 2s 

gf^is ggsUl SICK 2|2f°| S^OIIAH 4f0|gf TU 33IS AhgShfe AI^UOUAHSI 3£&f^2 IIS! 

01 ^teSHM. OPIAHfe ggS| 5N6HAH 2¥ §S§f TU 32IS Ahgsffe A|±g!0)l QloH tfB&CK 

OniAH, AH^ ¥S§S| 4= S3 1- '4'0|3 2 ?1 ¥£g(mother code rate)0l '1/5'9J S?i ^S&D. 



( 1B3I ) SJ XHS^B^fe ??UM (Transport Unit : TU)B¥IS 01 ¥01X101 2f^f°l 

SI XH S^AIOII Eia¥S2| AHM^S Ci^f 2|2f agio. 



( 2B5JI ) XHa#2f S^IS^S Sgfgj ^(Mi ui?jo| e = 2Sa&0ll °|& SMI ¥SS(0verall code 
rate)0l l/5£Q g S^OIIfe XHS^OI 2§i ttHDm 5SS E)M¥S2| A|«¥S C i 2f2| S^SIffl. 
3 ^AHfe Co, C, C 2 , C s -Pf @Cf. 01 Hf§S HH^ ¥S ^IfS 4=IS6ffe B5)IO|Cf. 



( 3B5II ): XHS^2f SPIS^S SSSf 4=cJ£! IW3J2I aaSlfOII S|& Sfll ¥SS(0veral I code 
rate)OI 1/5eCf Sf^U S^OIIfe XHS^OI fi§§ ffllom 5M&E)a¥s°l AH«¥^ C\Jl 

qai em sen a^aoi 3 ^ah^ c 0 . c, c 2 , -. Cs-,^f aa, 01 i§g aoitHAiEi aas 4- is 
shb B^ioia. 



( 4B3II ) 5fi9 9S¥S2J StfB^lfe gJ2|S| giS Ah§S 4= 2l°CH . Olfe £31011 l§£lb RmaxSf 
RminOJI 2ISHAH 1§@Q'. OI^IAHfe 2 ¥S§ ROI 1/5013. XH3£§ AJM2I ¥SM£ 2/3S Ah§ 
8h3£ aOI 45H2I AHS¥SSS AhSB 4= HCJ. 

8f3| 

(H 3)S ^gfgf ^3)5) xHy nH3i QIOISSCForward Traffic Channel packet data rates) Oil IfS SS 
& EHM¥SSI atfs a 01 ^ CI. 

(H 3)g eiH IS-20002) IX EV-0V( Evolution Data and Voice) A| 0)1 AH A\§M 32? SOIfe 
^^SfXHysl QIOIEHSOII DJEIAH ¥SS&S ¥& 2 ¥SS(Mother code rate) R=1/50|3 2|2| 

SI AHS ¥S(sub code) S| ¥SSS R=2/3, 1/3, 1/6S AfSShfe 3?1 SOlgCf. 



/^ 57 
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Set Size S 


Code Set 


Subcode Rate Set 


Data Rates 


1 , 


{C 0 } 


C 0 : R 0 =1/6 


307.2kbps 
153.6kbps 
76.8kbps 
38.4kbps 
19.2kbos 


2 


{Co, CJ 


C 0 : Ro=1/3 
C t : Ri=1/3 


1228.8kbps 
921.6kbps 
614.4kbps 
307.2kbDS 


A 

4 


ic r c r \ 

\KjO, Ui, U2, ^3/ 


C 0 : Ro=2/3 
C,: Rt=2/3 
C 2 : R 2 =2/3 
C 3 : R 3 =2/3 


2457.6kbps 

lOHO . cKDpS 

1228.8kbps 



(S 3) Oil AH S^OI AHS¥S°I ¥sgO| R=1/6°J 3¥0llfe 2 ¥£80l R=1/5MQ ^°5g OH 2^ A| 
0[Q SS/gJ- ?S][ A>g£ID1 OIS CoS HAISrBCK &&0\\ AH«¥S2| ¥sgO| R=1/3°l S^OIIfe 2 
¥Sg(Mother code rate)OI R=1/5SD 3E£ OH S£ AlOm &OI& ¥SIU Ahg£|ffl OIS Co, C,S H 
AlSrSO. 01 3? ¥S3§, h 2| 33|(Set Size) Sfe '2'D\ BQ. AHM¥S2I ¥SgO| R=2/3°l S^OIIfe 
2 ¥SS(Mother code rate)OI R=1/5SO- 3E£ OH 2£ Aiom #0|ff ¥S3f M&att OIS Co, C, 
C 2 , C 3 2S HAIS^Cf. 01 3^ ¥SS&2| 331 Sfe '4'?h SCh 2^ S& AW£(Set Size) S2iS AH 
H¥S3r 2^ 4=<y3>li= S!£H2| 2 ¥Sg RS ^Stf 4= Si2ffl , ¥S3|3> XHSShfe 2ICH2I 

¥S2J- oi^e amir 4 sick 



4. Puncturing Matrix fo.r Quasi -complementary codes 

(S 4)5= 2|2|°J AHH¥S°I ¥SS0)l (Efg SS OHS^j±(punctur ing matr ix)S2J gj OIIS 2 01 SELL 

[S 4] 



Code rates 



Co 



C, 



C 2 



C 3 



R=1/6 



R=1/3 



R=2/3 



R=2/3, 



f X] 




r 21 






l 






l 






l 






. l. 



0 0 



0 
0 

1 

0 
0 
0 
0 



NA 



11 
0 
1 
0 

1. 

1 

0 
0 

i 

0^ 

0 

1 

0 

1 

0 



NA 



NA 



0 1 

0 0 

1 0 
0 0 
0 1. 



1 1 

0 0 
0 1 



NA 



NA 



I 

0 
0 

0 0 

1 0. 
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(H 4)0IIAH SS0I ¥2801 1/52! EI5 ¥2S 2 ¥S£ AhgSUl 2f^2| agDfD 4DH2I 

Oil 2|8H ttgEI 3rX|I> ¥sS0l 2/39J AH!=i¥2e ««e02 3JS»e. 43H2I gadlM 

MCHI CUoHAI 203H2] ¥2 &SMOI S^£PI MS Oil 0| gOIIAH 143HS a §8101 ¥2§0| 2/32! 

SB a S 5^1 SO. a&, £PI21 SOI £jg£|fe AHS¥SMS } I XI 13 HH3J OOIWAIEI S&S 4=S6 

oa, ?i ag oh^^^oii sish ggsife {c 0 }s wa^oi q?i wota emai/d a*s^ ao. aa 

Oil HH^l ¥S 4=9&aS. XHS^ 2§0| SIS M AHS DS ¥I4!ii§ 3^512, §S 

IH2| Am¥2§(Co, C, C 2 . COS 2¥ SOIIte 4PI HH 5i C|0|tHA|E| 3&§ 4=§£rCK Cf^AH 

DH5I vs §&S A^Shfe HARQ Type 1112) 3¥0llfe 4 H2| S^OI 0l¥OI2 01900 HIS4: £PI 2 
¥2011 CTJg ¥2 ^SS(full coded symbols)e 2¥ ^Sl 4= SIC1. 

ir@. £PI 

(fi 4)2| ag OHM^SOHAH 3IS 'I'g 3 91 XI SI &'S0| a^(2fcr Ss)ll UE1LO, '0'E 2 
££|XI an a§(puncturing)§8 U&H!C1. 26 '2'fcs SH£r£lfe ?lxl°l £801 22 &m£lO\ S££| 

{= 3§ sioiefcj. oi^iah as(g a^o ohm^^ Qs°j iaii pi^si2= g^aci. 



(521) a^(Repetition)OI A|g£lfer aa?S£| AH2¥Sfcr Sfi^ll XS OTBO. 



(532) ewoi Afggfe sag! as^ssi AHM¥Sfe. ie^i xs asisib a? eg ahm¥ss 

§ §&e SH& aS¥a0IIAH §a^S°l Vm*J\D\ Si § SHI 2|±;>l £12= g§ffCL 



(5213) as (Puncturing) 01 Ah§£|fe §?, E)M¥S°I AH 5?Sc ifi^i XS »I2|& £l9j@ 

A| £S§ 3rS=! aSSCf. 



(£24) SSOI ArgElfe §?, ^2§+ Q2¥S2| AHM¥£i= IS^I XB »|SI& dlSSAI 31- 
3^1 2SJ SMI (uniforms^) SiffO. 

ag OHS^^SI £S£ 52j§S J2SI5HAH as R=1/62| Si % &m OHM^I±(Puncturing and 
Repetition Matrix)S #H12a. ^S^IOIIAI 2a as*S X 6)§a&Sir (soft symbol 

combining)SI01 6rU°| a«6r flOII ^SI»2S MM «tfi?|0|| Ah§£lfe ¥118 R=1/5 

s a?aci. coeiah oiaet seen ^js°i chili xpi- r=i/5¥si Aigsh^ g^oiife s^°i 2 
ae ^schiuiis Ahssfe r=i/5 ¥soii disroi ^feoi :maaci. ^. 01 as ¥ssii eme^a 

SICH 313 HIS Sa&'SOl SQ. 0196 a§0IIAH SB, 

(s 4)21 as( % e.^) oHM^i^fe sa^ssoii choh eaei- ^js A r s»2SMi sa^ssi 

0)1 LH XI S §5UI9lfe ¥5£f S!- 4= StCf. 

(s 4)oiiah r= 1/621 g? sggfe ¥s^s2i ^ss cua sa. 

CO : X, X, YO, Y1, Y'O, Y'1. X, X, YO. Y1. Y'O. Y'1 

0\D\M\, MM a^Slfe ¥2^Ss2| 6rU2| §S0I^S( informat ion symboDOII mm 63H2) ¥S 
CH &S0I ^^£12^ AH«¥22| ¥Sfg 1 1/6' 01 HQ. &OI R=1/6°| aS( S a^) 
0HM&!5(Puncturing and Repetition Matrix)S 22 ^S^IOIIAHfe 2S BJ«*a X £)S§ 
^!Sa^§ii-(soft symbol combining) S\W SrU2| ^JSS a»& CHI ^Si ^SSCf. CC1£fAH , 6! 31 
^231011 Ar§£lfe ¥IiS R-1/5S 2h^SO. Oia» §201 ^S°l 0)1 Li IP I- mi\<& R=1/5¥2S Al 

gsi^ §¥oiife S&2I aa& chiuxis a^si^ r=i/5 ¥2011 ti\5[(x s^oi ?Haaa. oia& 
¥20i ^jMg a^&oii sioi D\m ^mm 9\x\s= uis §mch ^jmoi so. oiae &§oiiai as 

R=1/62| as SI a^ OHS&!^(Puncturing and repetition matrix)B M§gf££« ea& £J3 e.^S 
§2CH eWrOI §201 6JM2I (HI LI XI 8 g?rA|3|fe ¥52| R=1/6 ¥2g AhSS 4- 

SICK 
&PI 

(S 4)0||AH R=1/3 S? a^£lfe ¥2&'S2| 4iS Clil SO. 

CO : X, YO. Y'O. X. YO. Y'O, X, YO. Y'O. X, YO. Y'O 

C1 : X. Y1. Y'1, X. Y1. Y'1, X, Y1 . Y'1, X, Y1 , Y'1,... 

OPIAH. MM a^£lfer ¥2<ygM2| 4*fe §m°| §eoi^S( information symbol > CHI CH8I01 33H2I ¥2 
01 amo\ ^S£I2S AH'M¥22) ¥S§8 1 1/3' 01 @C1. 3£IU 2}2f2| a^OIIAH A|g£|fe a§ OHM 
£! ^(Puncturing matrix)?!- a*£lfe ¥S3| AHS ^OlSICffe 3114 9iQ. 26 C0£f C1 

m aaa&sia §a &isa xs 2a amaoi as£in lioixi yo, yi, y'o, yms ^ 

aci. d£hAH ¥2goi '1/5'a ms.D\m Afgsi-oi ms.D[ Di^oiJi tIchiah a§( a y^) ohm 

&i^2i assai 2¥ a^shHs a§g>§ 4= si a. 

(S 4)011 AH R=2/32| 51 BflH 3? £££15= ¥26J§2| ^gg 0§IU- SCI. 



71-12 



SJH I| 51 1=2002-003 1095 



CO : YO. X, Y'O, YO, X, Y'O, YO, X. Y'O, YO. X, Y'O 

C1 : X. Y'O, YO. X. Y'O, YO, X, Y'O. YO, X, Y'O. YO,... 
C2 : Y1, X, Y'l. Y1, X, Y'1. Y1 , X. Y'1, Y1 . X, Y'l, ... 
C3 : X, Y'1, Y1. X. Y'1, Y1 , X, Y'1, Y1, X, Y'l, Y1, ... 

0\D\M. MM 2sab ¥S£M°I 4=fe ¥?H5J §SOi^M(inforrnat ion symbol) Oil CHShCH 33H2J ¥S0) 
&SOI £!£jSJH£ AH¥¥S£1 ?llg '2/3'OI @Ch ZIEHU 2*^21 £!£0||AH Ahg£|fe Co, C. 
C 2 . C 3 2| 2|2|0l|Aj AhgSlfe aig QH^a)^(Puncturing matrixpf Q = HS Ss9fe ¥S)f AH ^ &OISI 

Db 3§ i + 2ia. se& Co. c. c 2 , C38 <£&mmm<£ gscn^sej xfe 2a amacn e^sui u 

CHXI YO, Y1, Y'O, Y'1S 2|2| SS*I S^BO. 0}£fAH R=1/6PJ 3^2f SSI SMI R=1/5°l ^S3| 
S A*gSW Jte6f2 ?I0||AH Sg( % S.^) OHM^i^S) aS52§ Sf^ShHS S 

gg M§ii 4= 

(2 4)0j| AH R=2/3°l ¥ ffiJH 3^ 2s£lfe ¥14Ji°l 418 C*Sj» SO. 
CO : X, YO, X, X, Y'O, X, X, YO, X. X, Y'O, X. X, YO, X, X. Y'O, X, ... 
C1 : Y'O, YO, Y'O, YO, YO. Y'O, Y'O. YO, Y'O, YO, YO, Y'O. ... 
C2 : Y1, Y1, Y'1, Y'1, Y1 , Y'1, Y1, Y1, Y'1, Y'l, Y1, Y'1, ... 
C3 : X, Y'1. X, X, Y1.X, X, Y'1. X. X. Y1 , X, ... 

013IAH. MM S^SIfe ¥&£}mm°i 4fe §SO|^S( information symbol > CHI CH ShOl 63>H°I 

CH £JgOI AH!=:¥S°I ¥S§S '2/3' 31- 9Cf. Z1£HU a^oj s^oUH Ahg£|fe SS DH = 

2<±Dl S^SIfe ¥S3[ AHS &OI8H^fe 51§ S> 4= SICK SEef C 0 , C, C 2 , C 3 S S3S§&olS 

§a^apj xfe 2ffl em sioi a^Ein uchxi yo, yi, y'o. yms ^ asaa. osiah 

R=1/6PJ 3^2f S Sol Til R=1/52J ^S^IM AlgSKX J(i§Sf2 ?)0)|AH ggS em) OH 

^s^seis 2¥ ei^siss assf 4 sick 



C. 5£S§ 



MSH5J xHys mm wzim assife s^ai^uchi harq in a^oi 3g@cm :>hgtf ra, 2£3fe ^ 

IIH3J0tl die 2^ HMiS £&gf fljya Sjgrtf Mas! XH a Oil AH 2¥ 5818131 Ahg ^SI- 

CK OBrAH, ^§81 ag§l2XI Shfe °|0|£| S£ :>rfe£)0| Sife 3^0||fe feg^g aiaa ^gftf 



1. E£M3i°\ SOI 91 eBlffly 



S2J)S! xDy§ SSH M^g S^Srfe S<MA|>igJOII HARQ III »±J0I ^gSCHn OH . a^5h2» 

8H= 2} nH3J°l SOIfe JfBS|o£ §SH§ 4 SICK 3ffe SrU2| DH%!S B £13(18 

nH3J( Physical Layer Packet. 0151 'PLP'£I- Si)££ §°1^ CH , &2I 5hU°| PLPOIIfe ^40H°I AHfe 
nH^§0| ^IHS 4 SO. #31 AH" HHSiS $?bd(Transport Unit, 0131 'TU'£r S&)0|£f 

H Soh^lS §hCf. &OI 2|2|sj TUSS Tm^PJ 3}|B Jim 4 2i3| HHfeOII. PLP £E& 3^^°J 

sois ?m 4= sife soicf. es smsi plpoii e ^hsi TUPioi smtr 4e sip. oia eoi smsj 
plpoii a&afe tu°i 4fe e£i»iyoi mssife aioia a^noii rif£iAH 5ie»o S s§§ 4= aid. n 

am S^IOIIAHfe S2IS ?)oH SrU2| PLPTI ITU. 2TU. 3TU, 4Tie 2§Elfe g?si§ nas^is 

&Cffe AtttOII ^2|SK)10t aer TUS dlS4^^ 768^ 15369J ¥^ r XI2| S^Pje SBjSPIS 6hCf. 

ohPI Oil AHfer TU°I blM4^r 7689J 3?f '^ S5i!(short format)'. 1536PJ 3?I 'S SSi!(long 
format )'0|£1H Ssf^lS SO. 

SB, emsi plps a^6ffe saaiysi s^e^ife saxH^si s^e?)^ oi^cuscf. oi^iAHfe 
oig ^^(siot)o^ seisp. sm^i plp2| a^s mm 4=fe ioiiah sjsipj 4»hi ^§ 

BfCi. 8^U°I $5011 2S^£|CH S^EIfe QI0IEI2I dIM 4-fe §£IJHH0| HIS 8^ a^SOII mPAH D\ 

ssjss isaa. ^. smsi plpoii memfe aioia a^ii ^eisiof $521 4;h usa. oj^i 

AHfe OflSAH 8hU2| PLP?^ 3^ 13H2I $5°S¥E) SCH 323H2| ^5S(Slots)0)| oHSEIfe * 

£Si!2| 3^£f, 8m°| PLP? I 2I± 23H2I gf££¥EI SI CH 645H2I ^SSOII SHS£lfe S S5«2| 3^ 

s saiffo. 01 a e s^ah tus diM 4^1 768a- 153691 ^ssife 5a sssia. tus 

dIM 4=7689J SCH 16 05SOIIAH IH5J0I S^Sfe 21 ^ S58 0 I2H1 §2|& 31012. ^CH^og 0 | 
2J ¥ OH ^1- Elfe TUS dTS 4=1536 9J SCH 32 s 5 S Oil AH HH fliOl S^£lfe 5!M S Z°&0\SiH §2J& 

a oick §g oia& ?ms s^oife nH?j2i aoioii ?s2g/d harq nisi 5§si 

§2f 01¥21fe g a»3f aa. HaU S^SIfe nHfUSJ SOI2f AI^USI xH El S (Throughput )S BI9& 

a?iPf si°°s ois ^pgsioi ^sspis ea. 
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2. XHS-21 ag¥Sd^l gf^ 



gDUm 51^2002-0031095 



^ais! JHys a^afe PLPfe OH S$ Al ^eiom £ Sj£l = saa ¥ 2 (Quasi -complementary code") 
Oil 2I6H ¥2aKencoding)aa. ^. xDysi PLP S£g(data rate)0|| (H£|- 8H>|£| 

(H 5)2r 

(H 6)°£¥EI SIS a^Kset size):n S2J SSr VI S if (complementary code set)OI &OI 
I§S 2 If (HI AH £3>l S^OIIfe AHM¥S C 0 0l A|g£|2, O|*0ll ^&§f XH B ( Oil : ACK XHS)^¥E) 

HH3J0II 2f?:H Sf^orO) IHS^OI 2?Si UEUHfe NACK ^S^r Sli MOrCf C,. C 2 . , •••• . Cs-i. 

Co, C, ••■•21 ±M£. AH>E!¥£(code):^ ££Kcirculating)£|CH cj^SQ. SM2| 

(fi 5) £! 

(H 6)S S£S PLP2I Ql 01 El S^tSCHI (Ti£f 2§£|fe MSr ¥£ StfS 201 ^12 Sid. 01(01 
(fi 5)fe $ fi°i!°M PLPS 3£§ffe g?0|2, 
(fi 6)^ g S8S°;M PLP B S^5rfe 3¥0|Ct. 

^ 57 



Oata Rates 


Slots/ 
Physical 
Layer 
Packet 


Transport 
Un i t / 

Physical 
Layer 
Packet 


Code 
rate 


Repet i t ion 


ACK/NACK 
Per iod 


API* 

Indicator 

bits 
/Reverse 

ACK 
rhanno I 

wl IQ.1 II lv 1 


Quasi 
complementary 
code set 


19.2kbps 


32 




1/6 


16 


2* 4 slots 




{Co} 


38.4kbps 


16 




1/6 


8 


2x 4 slots 




{Co} 


76.6kbps 


8 




1/6 


4 


2x 4 slots 




{Co} 


153.6kbps 


4 




1/6 


2 


2* 4 slots 




{Co} 


307.2kbps 


2 




1/6 




2* 4 slots 




{Co} 


614.4kbps. 


1 




1/3 




1x 4 slots 




{Co.C,} 


307.2kbps 


4 


2 


1/3 




2x 4 slots 


2 


{Co.Ci} 


614.4kbps 


2 


2 


1/3 




2* 4 SlOtS 


2 


{Co.C,} 


1228.8kbps 


1 


2 


2/3 




1* 4 slots 


2 


{CC1.C2.C3} 


921.6kbps 


2 


3 


1/3 




2* 4 SlOtS 


3 


{Co.C.} 


1843.2kbps 


1 


3 


2/3 




ix 4 slots 


3 


{C0.CC2.C3} 


1228.8kbps 


2 


4 


1/3 




2x 4 slots 


4 


{Co.C,} 


2457.6kbps 


1 


4 


2/3 




1x 4 slots 


4 


{C0.C1.C2.C3} 
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[S 6] 



Oata Rates 


Slots/ 
Phys i ca 1 
Layer 
Packet 


Transport 
llni t / 

Phys i ca 1 
Layer 
Packet 


Code 
rate 


Repet i t ion 


ACK/NACK 
Per iod 


AUK 

Indicator 

bits 
/Reverse 

ACK 
cnanntj i 


Quas i 
complementary 
code set 


19.2kbps 


32 


1 


1/6 


16 


2x 8 slots 




{Co} 


38.4kbps 


16 


1 


1/6 


8 


2* 8 slots 




{Co} 


76.6kbps 


8 


1 


1/6 


4 


2* 8 slots 




(Co) 


153.6kbps 


4 


1 


1/6 


2 


2* 8 slots 


1 


{Co} 


307.2kbps 


2 


1 


1/6 


, 


2x 8 slots 




{Co} 


614.4kbps 


1 


1 


1/3 


1 


1* 8 slots 




{Co,C,} 


307.2kbps 


. 4 


2 


1/3 




2x 8 slots 


2 


{Co.C.} 


614.4kbps 


2 


2 


1/3 


1 


2x 8 slots 


2 


{Co,C,} 


1228.8kbps 


1 


2 


2/3 


1 


1* 8 slots 


2 


{C0.C1.C2.C3} 


921.6kbps 


2 


3 


1/3 




2x 8 slots 


3 


{C0.C1} 


1843.2kbps 


1 


3 


2/3 




1x 8 slots 


3 


{Co.C.Cz.Ca} 


1228.8kbps 


. 2 


4 


1/3 




2* 8 slots 


4 


{Co.C,} 


2457.6kbps 


1 


4 


2/3 




1x 8 slots 


4 


{C0.C1.C2.C3} 



WIS SOUH SjgJtf ACK HISS ¥9 31l^oH AH 3£1°J NACKZ>I ^BEIS £g*2? M3H5! XHg (Forward 
Traffic Channel NACKOil CHS6HAH C,. C z . C5SI £AHS » 311 CHS ASM ¥S(sub code) 31- 2 
gap. 91gJ. Ol^dlSE PII^SHAH 2B2I NACIOh SBr9Q P-AI Co. C,S SBftO. 01* ACK3I- SgElffi 
2£§ gXISUl, AH^S. E2j)aj j«y(Traffic Channel) 2| PLPS S^SO. XHS£0||AH A|§£lte 

5£gt ¥S(quasi-complementary code) g#0|| as §£fe S6PPI- OH 21 2^51X1 8t2, ^23121 4= 
ePI 2^ S£g(Data rate)CKI CCJ-BF l§3b Stf 33|(set size) S°J ?S S St Oil CHS §S 

• AI20H Stgo^MI ». 4= SICK 



3. ^3H5) nnejsj ?s a »&i 



S SS2| A! A| Oil Oil COy *S(Single Slot) CIS e*e(Multi Slots)S HH31S S^SIte A| 

^ sou ah. smsi plpchi cHsshoi ^sa^ ¥£oi aifg 8K? 1 011 ah M^m HMmon man vws\ 

S8 §?40H2| ifii SoH S£S 4= SID. £ BT82I *JA|OII0H D£l e^B. g^sife 

m a sspi son, sie-vaies ss^ei hh^ Ssi ?I6Hah aasoiot site sail asspis & 
a. 



( 1 ) 

JIBS|2! HS^ei ¥Si£ VSCH illii 4SS5I2 0| ¥SCH £J8frS HHS] CH0IWAIEI SSI 

s,^ mm ¥s a^iss a^sife ai^sjoiiah , sm°j g£ixua sen a on smsi v§ 

CH &M0I S&S 4= 2l£*. EH^SI 21 012} ?5i IH2£ AfgSlte AI^S 

CHI AH *6!3|2| ^SEi Sl^sflf 4= 212. SE& £cPI2|2| S£ B£»S 4 9iQ. 
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( iesa 2 ) 

S>|££!°! ^t§g «^o) ^jfii £!£!8HQ Ol ¥S01 ^ii§§ DH aOlbUia 3tf 

3&| ?g ?S 21r gr±J°S a^olfe AI^UOIIAH. 2| ¥28011 IDS ¥20121 S0I21 a&SUl 

» Sffe g£|XHa S$ He)|gJ°l U0I2J2I »OIS £l£318Ffer 33S A|±S2| xH£I§( throughput )S SICH 
S S^AIH 4» HQ. 



( Hfi£2j 3 ) 

3fa^2! VS§£ ¥2CH Sifi 493812 Ol ¥SCH *JIii HH2 aOlbUia 2tr 

gf*{ ^S IW§L! ¥2 IS ai|££ S^elfe A|>igJ0||AH, 3+ S£ ¥201011 CASr ACK/NACKOI g§S ^ 
^auiOH 2 SI 4= 2iE^ 30I3S stasfb 32 A|^gJ2| *)£!§( throughput )S S^AIS 4= 

21U. 



s:i2i as 3;>ni sail natr an D\m ss sf^s 2} ^seoii as ¥20121 aoia a^ 
sn= gaixHy as naisa aoi:n mmmsE.m s\$= 201a. nau ^ ¥2gon as ¥201 
ei soia sgsau sife geixny as nais a 01^ ssmssi sennas ¥&8Pi ¥)SH/dfe a 
»e ena ¥scneoi a?aab s^^ej s&iga s«Pr sin. ses- ^pisi ^sesi as °s 

£§2| g:»A|9|3ll BQ. 



Sstr b|21 SOI, ^S 3 §3 21 ¥S§? ¥201 &'SS(AH« ¥!!)§ 4S^ol2 01 ¥201 

£JS§(AH2 ¥SI)i HH3J OOltHAIEJ Sir £r±1 s° ¥£ B Ji|2S aSShfe AI^UOIIAH, 

sfusi agswii sjfe gaixHB as =aissoii ^ ¥2eon as smsi ¥2ch &soi s«s£4 a 

S HH3J2J S0I21 751 SSotfe 201 £1^21 a Sit fl©- 12 £2d0ia. a£1U °^P2S aS H 

aiasi ijoife ai^u°i gaxHy Ahgfoii 2|6hah i§gb maoiaoiHs, oiaet ?5i eis^ife § 

OlShXI Sta. trfilAH a^OIIS b|SS32J mil blM(padding bits) SI A|g8|01 0IB M^sffe 

oi u, as saisa aoia ¥20121 aoi §4=a sin &s ^ehoiiah ¥2chs as 

8H2 4=aaa CfAl OIB 3S H3IS Bfl£ 1S& 9011 ¥SCH BflS XH^£l8ffe SOI Jl&S 

01 &a. 3 SHU, Oiae* ?IS2| ^§§ ArSSIfe 3¥0I|£ ¥SOi2| 30l» 3S HaigJSJ 301^ § 

^§^1 ^xism a^i a sou %msw\ axisrfe a 9011 uimoi cui as smsoi aiu. 

1. 2| ¥SS0|| C&S ¥S0|°l fe'OPh SsoQII 8hfe gBIXH^ °l MaiS SOiea SrS 3¥0II. g£l 

xna a^saia m°i &oiS£i &s 9\x\m mae^ej ais(padding bits) §§ ^^^8^fe &mo\ na 

m 4= 551 D. 3£iU Oia&, gr*!S ^^1- dlMOil Kg A|^U2| xH£|g(Throughput )0| &±&Q. =81, 

a^soi ^84=^ ch^ a as ^^oi m^mo. 

2. 2| ¥ssoii ifg ¥soi°i mo\D\ a^smih sffe gaixiiysi sais a oi so- asoii. siu 
°i eaxny2i a^ saiaoii smsa ¥soi^ a^gs^ s^i ^ohah^ ^^21 a^goii m§ dh^ o 

gf& ?SaI II y ¥S§0| 2?aQ. 3£HU CJ)¥M a^OII AhS^fe ?Siig 3IS0I Elfe 2 ¥ 

2 (mother code)S¥E| a§S ae(punctur ing)Uf &r^(repet i t i on ) CHI 2I5HAH ?SHXIH^, 

J9l3a 4= ¥S§2| §#b fllSr^S 4= ^0)1 2iU. ^IP-^K 01 a S S*ig AIS8KH£h£ 8rU2| 

a^HaiEJOII a 01 &SOI gJ-asm. OIS ^3^dlM(padding bits)S S^oHOt 51 3^31 □¥S0ID. 
0>£fAH 01 £1 2!- gf^2| g^OIISE 3 US if4;8h5i[X|Pi ^^blHOII COS A|^g!2| XH £|S (Throughput )0| 

3. ¥I0)IAH2I 901 ^^IblSB Af§8lfe gf^J CHaoil, 3^ SaiS2| flOISf ¥SOH2] SOI HPh §4-3f 
£111 SS 4f EH 0)1 AH ^4»3H2| 2$ 531^8 ^115 £SA|£J 9011 8hU2| ¥SCH?F a^EI ?3^6H 
AH Og2| ¥S0HB 2SSHAH SgSffe gr&{OI ^feSm. &A|OI AhgElfe 3?, 4=a^lfe a^ H 
aiS 111 90il ¥SCH £r?IS ID M£IS ShOlOf BO. 01 OH 8m2| £38011 ^4= 

?H2i ¥soi^i a^s 4= sip. oife mm& saaia mamas ^uife a* saiaoiiAH ahs as s? 
4=?H2i ¥so^5^ Ahsa 4= 91mm 2ioi&a. nau oiasr &«oiiah 4-<y?i?h ahs as ^4-3H2i ¥ 

SOiS ¥^SHAH SSo|i?l& &^J|2£ 0H¥ Oi^a. ^. SH42| a^ HaiSOII ^4=3H2| §i§} ?S 

cH^b asi 4=^ si°a, ^4=:H2i ahs □§ ¥so^3^ a^a^ib oh¥ a§a. is, oia& oia= 
8 smsi a£ saiauioii ¥aa2i ^a^ §s ^ss Argsssw ohss 4= ana. 2121 

2) ¥SCHS IHSotfe Oil £ £1^1 01 0|IS£l« HI a 81^ XIICH¥:>> gfishab §2| ^}&8I 



aaAH e &s§ ?)oiiah ^sa gr^)§afe a=»i mum a^srb tr^jss aerftQ. 9Ioiiah ^sa 
san si? i on ah ^31 assransfe saaiaai naia aoi s a^^^a as as Maia 

21 § feli 4fe M£l3ll#nH2(PLP) §fiblS§OI g&a^ 2| AI2I ^2}0)IA) E^Dl'sm 4= 

s aoiaa. se& 21 ^sschi as ¥saa aoi sj AHM¥saoii cue- Aisa 4=fe plp sebigg 

01 fgSlfe 2f Ala t 1 2i Oil AH CHS AHH¥SS ^£8fe grgjOII 2|SH l§9fe &OI CHS AH«¥S0II 
CHSSIfe ffl5*JMa 4-. ^, AI2i ^ZrOHAHa AHH¥§0II CHSSrfe 4=S aoiaa. 
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( 1 ) 

sna^is ascites as as saigisi s ^js ^(sons si-u°i ¥soi ^g 4=011 oHsa 

SOIS StfoW, ii@ S0|2| ¥£01 £gg§ a* HaiS(sS) BSNS S^SIfe gr±!OICf. 0| 
&<N0)|/dfe SS!& ¥S80I AlgEIH. aS3}b& S £g 4=g 6rU2| ¥201 4*0|| SHSSfe S 

OIS SttttOII SlOIAHfer MJi\ Ss HaiS°l SaPI HB)£IXI StfeCh &3I 2* SSOIfe SO) ^ 31XI2J 

ahs ¥soi^ sms\o\ mmm gas a^a 4= si». gs aa^tee 2^ e^e as sais 
21 s aoim ¥soi &g 4=21 s^uipi si xi 8fs=ae. mm asHaisoiite Aigsixi at 01^21 <y 

SSOI 4= SICK OI£l& 01S2I fe'IiS 4= a 3 1 Oil AH &m 23 S&AI A1g§ 4=£ H2U, 3 

a si shusn vschs a^snife §gss usaa. oienet xmsr&is ^ ahm¥s°i ¥s§ rci= 

5PI°I 

(4=6*±i 8)3} S>OI 

owm. Ng Ss?(3& eg as saiasi s &>g 4=012. ls ah«¥2oii chss^ <yg 4= 

012, RPfe AH!e!¥£2| 4=012, (N-L)S Sis asHaiSOllte AlgSIXI Stte 04^21 &Jg 4=0101. 



( 2 ) 

XII2gJ*!8 81L|2| PLP Oil AlgElte 28 S^S 3s 5.aiSJ2| S 4=(S0I)S 2| AH«¥S0|| 

CHsSlfe: ¥201 £Jg 4=011 SCHS l h 99E^ g|S[2, SifS ¥sCH felSS 3s HaiS(»3?) 
£ E!s5ffe gfijOia. 01 *||2g^0IIAHte &3 sS!81>m Dig ¥21101 StfSJCH A|g£|ffl, as =81 
SSI 3 ?)l 21 AHM¥201 &Jg2| 331151 S!xl§l£^ 8IDI 9\& 20IC1. HI2^<y0|| K^, 2* 6 

*ont e sw2i ah «¥ 20131 oia& *ii2gf±ioii slouh. Ss^fs?! as a*e as 

saiaai s i^oi;>i vacH rfe'g 4=21 m^mn 3x1 3^0111= spia as (2-d»a|j» (2-2)&±i 
as ass 4= sia. 



( W±i 2-1 ) 




(4=sf<y 9)21 aoi nao. oias (2-ds^oii aj=a. aissixi sfi= 01s 21 <ygg sihsui stte 
a. 



/?c- = (LxRP)/N 
01 

-A. 



OI3IAH, NS a^5ffe& EE 2g HaiS2| S &Jg 4=0111. L8 AH H ¥2 01 Oil Q1g§1fe ^JS 

' 0112. RPfe AH«¥a012| gta aqq, (N-L)8 SIS 3^ = 31^011^ AlgShXI 01^21 £jg 4=01 



( a^i 2-2 ) 

(2-2)»aioii utea, 81-U2I A^«¥s5^ sf&a asnaiaon a^s 4= 212^ ^ ai«¥s2i ¥ssoi 
isaa. 01 cm zf ah^¥s2| ¥sgoii 2ioH s^£ife ^js 4*fe 2| asHaiaoii tga ^jg 4=aa 

32^ ^§32, asHaiSOII bHxiaxi 5ff UCWXI y§8 ^HI(Pruning)@a. 2| AH^¥S21 ¥t§ 

8 *t xii site ^JS2i 4=a. si^ashte sfg si± A^S5^te 501 a^oia. nam ^^21 shi 

s ubioioi z$mm ¥sii asjsioi Aigsm §&eixi s= 4=eiM at ahh¥ssi 

¥SS Rcte 813121 

(4=Sfij 10)^ SOI §§£JH, ^MI3fe ^g 4=(Number of Pruned Symbols) PSfe 3^|2| 

(4»efA| 1D3I- aoi ssaci. 

/?c = (LxRP)/N 
PS = L-iN/RP) 
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(4*B*i 10) £ 

(4=5}Ai n)oii ah, ns ss a*e saiasi s 4=01 n, ¥soichi cue 

£j§ 4=012, RPfe A|!e!¥SCH2| &}g 4-012. (N-L)g SIS S^HaiSOIIfer AlgSUI Sffe &jS 

4-01 a. 

#?i (2-d&±j» (2-2) ^^s diBohs, :?i^b e^s saissj s <yg 4= noi ea 
sha^ mm an. §sjb Aiztseton (2-2)&±!g (2-d»*ioi men a ¥s§£2i d\^o\ 

n ma. WEIM ¥SSf 0|S(Coding Theory) m&OUM (2-2)^01 CH BtS ¥s0l^(Coding Gain)M 
2l£!Cf. SES (2-2)&±!S ^ AHH¥s0i°| ¥SiE ggjofl 4- Slfe SS0I 2iO. SEB 

^SOIIAHSE (2-2) ^^1^ (2-1)S^ea CH ?5§i AlgolH^, 014:21 £g OI^OI XllgSlfe § 

SOI SICK ME, (2-2)gJ<==ig &m ^(Pruning) Oil 2|6D <==f*HS Sii HlOISr 31 01 2¥SC1. 

Zl£)U £g ifHlfe ^§ AIS 0|^2| &g°| E£m g&A|3|fe 3J0I°S, BXI 3£S £Jg 4=S ¥3 
§hfe 3ISEI (Counter )S A|g§|01 £€in ?fig 4= SiS 3S0IC1. 

Ss§ am as ^ ^§21 ^A| Oil Oil EOS MEH5| nH=*! 2£ &±J§g0IIA| AI^U°I CHI 0}£fAH 01 
QH& A|g§ 4= 9JLQ. SPIOIIAHfe S ^§2| gAIOUOII COS e^d. nn=y S£ CHI 2I8HAI ¥ 

5s ffll^ ?5JI ¥fll3°^ ^gg 21 01 CI. CHasjoS, 31 31 Oil A) HJ\ (2-2) » A| (HI 2I8HAH ¥ 

(S 7) LHAI 

(S 10)j». £ 6 LHXI SE 23S Si 6101 ¥fl|2=!°S 5101 

8I3I2I 

(S 7)31 

(3 8)g 2|2| $ S9B(the Short Format >< Oil : £Sfi. Single Format)3l S S°S(the Long Format)( 

Oil: 2§ £54! . Double Format)°S M0|5| *HS2| HH3J QIOI0S S^Shfe 3¥8 UBUCI. HOI El fill 
OIMSS CHSSffe 8IU2I PLPOII SSSfe h^2| 4=(number of slots for 1 Physical Layer Packet), 
8|L|2| PLPOII BSSfe dlS 4=(number of bits per 1 Physical Layer Packet), 2| PLP QIOIEI 2IIOIM0II 
CHoHAH S|Lh2| TDM(Time . Division Mul t iplexing)210|| gXDolfe &4=(number of TDM chips in 
transmission duration for each Physical Layer Packet Data rates), EI8JS S4-(Pilot chips), H£| 
oHg ^S4=(Preamble symbols), QIO|E)0|| ttSSfe iJ4=(Data chips), 32}H2| #A| ¥s(Walsh codes) 
r. B UX\ Dtmm »A| 4=21-21 HI(Avai I able Walsh ratio), 6IU2J PLPCHIAH 3|gS» 01 01 

El ^££821 ^(available modulation symbols for PLP data)3>l L^E^L^ SICI. 5|3|2| 

(S 7) sy 

(H 8)011 Al. TDM m 4-fe HdlSiS 4-21 S 4-21 QIOIEI S 4-S CHSI01 l§£|fe SiOia: 

3fSB e5^g2| 4-fe 323H2I SAI ?2l B QIOIEI S 4=011 DlgB SA| ¥S 4= 21 2) tdl Oil 

QIOIEI a 4=* S6I0I SSSIfe SiOICI. OIIS SOI, 

(H 7) Oil AH QIOIEI aiO|-M 19.2kbpsOII CUB TDM S4= 49152fe aaiSS ^JS 4- 10242f EI^S 214= 
81922f QIOIEH S4= 39936S QS2SAI SSSCf. QIOIEI QIOIM 19.2kbpsOII CHB 5|gB QIOIE) 
^S2| 4= 34944}= QIOIEI S4= 39936011 3|gB »A| ¥S2| bl 28/32S S&2£« I§@CI. 



Data Rates 


Slots/ 
Physical 
Layer Packet 


Bits in 
PhyslcaJ 
Layer 
Packet 


Available 
Walsh 
Ratio 


Preamble 
Symbols 


Pilot 
Chips 


Data 
Chips 


Available 
Data 
Modulation 
Symbols 


TDM 
Chips 


19.2kbps 


32 


768 


28/32 


1024 


8192 


39936 


34944 


49152 


38.4kbps 


16 


768 


28/32 


1024 


4096 


19456 


17024 


24576 


76.8kbps 


8 


768 


28/32 


512 


2048 


9728 


8512 


12288 


153.6kbps 


4 


768 


28/32 


256 


1024 


4864 


4256 


6144 


307.2kbps 


2 


768 


28/32 


128 


512 


2432 


2128 


3072 


614.4kbps 


1 


768 


28/32 


64 


256 


1216 


1064 


1536 


307.2kbps 


4 


1.536 


28/32 


128 


1024 


4992 


4368 


6144 


614.4kbps 


2 


1.536 


28/32 


64 


512 


2496 


2184 


3072 


1,228.8kbps 




1.536 


28/32 


64 


256 


1216 


1064 


1536 


921.6kbps 


2 


2,304 


28/32 


64 


512 


2496 


2184 


3072 


1.843.2kbps 


1 


2.304 


28/32 


64 


256 


1216 


1064 


1536 


1.228.8kbps 


2 


3.072 


28/32 


64 


512 


2496 


2184 


3072 


2.457.6kbps 


1 


3.072 


28/32 


64 


256 


1216 


1064 


1536 
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Data Rates 


Slots/ 
Physical 
Layer Packet 


Bits In 
Physical 
Layer 
Packet 


Available 
Walsh 
Ratio 


Preamble 
Symbols 


Pilot 
Chips 


Data 
Chips 


Available 

Data 
Modulation 
Symbols 


TDM 

Chips 


19 2kbDs 


64 


1.536 


28/32 




Ifi 3ftd 
10,00** 


fin pqr 


707A4. 




3S 4kbns 


32 


1 536 




X UX 4 ! 


o, lizz, 






W, I Jx 




16 


1.536 




9l£ 






1 7d79 


9d 57ft 


1 53 6khn<5 


3 


1 536 




■L. 0\J 




57.57©** 




1 9 9AA 
IV. ZOO 


307.2kbps 


4 


1,536 


28/32 


128 


1.024 


4.992 


4368 


ft tdd 

O, ***** 


614 4kbns 


2 


1,536 


28/32 


64 


j j * 




O 1 OA 
lOn 




307.2kbps 


8 


3,072 


28/32 


128 


2.048 


10,112 


8848 


12,288 


614.4kbps 


4 


3.072 


28/32 


64 


1.024 


5.056 


4424 


6.144 


1.228.8kbps 


2 


3,072 


28/32 


64 


512 


2.496 


2184 


3.072 


921.6kbps 


4 


4,608 


28/32 


64 


1,024 


5.056 


4.424 


6.144 


1.843.2kbps 


2 


4,608 


28/32 


64 


512 


2.496 


2,184 


3.072 


1.228.8kbps 


4 


6.144 


28/32 


64 


1.024 


5.056 


4.424 


6.144 


2.457.6kbps 


2 


6.144 


28/32 


64 


512 


2,496 


2.184 


3.072 



spisi 
(a 9)a 

(H 10)S ^ & SSS(the Short Format )( Oil : BiJ SSfi. Single Format^ 3 S°i!(the Long 
Format )( Oil : 2B SSfi, Oouble Format ^BU^I aiyoj Q|0|E)B S^Srfe UEffcSCK HI 

OIS 2IIO|egs CMSorfe " orU2| PLP01I Sggfcr ^^2J 4-(number of slots for 1 Physical Layer 
Packet), SrUSI PLPOII B3afe UIM ^(number of bits per 1 Physical Layer Packet), aSJPr 3HJ 
SI PLPOII egS Sfll £S0|| LHoH/H fllSSrfcr as £iM£| S ^{number of modulation symbols 
provided), VSPPr 4B«8Jte ¥S01 ^ SCHI ttflff as £JM2l ^(number of modulation symbols 
needed), 5H42] PLPOII oHSSfe ¥sCH:>l- S98 2 XII £S» §6H £ a emate^B UBUIte 
4=(number of pruned sequence transmission), 8m2| PLPOil oHSahfe ¥^CH eoil/d oHS 
2££JXI ^fllElfc as 4-(number of pruned modulation symbols), ^ti(ef feet ive 

code rates)0[ UEW 2ACL 

8K7I2I 

(fi 9) S 

(s looii ah &raiH as 6JM21 xnisafe as ^jmsi ¥scn^ r ewafc 4^m ss * 01 

g^i ii^g use- as ^M2j »^»osmi ^§3^ 3*010. otis ^oi. 

(fi 9)0il AH QIOIEj aiOlM 19.2kbps0|| CHS ±iMM as ^M£J 4* 1.920S HBBte ^5 ^MS| ^ 
2,3042f ¥sOPr ffl-S|Ste 4 s 16» SB ^ 0| SfiJ ^H}^¥EH HSS ^5 £]M°J 4- 34, 944 M 

sssmi i§£]^ atom, Hisafc as 4^ s r u°i plps oiai §6ns.as& 

^oii aseoii cuaf ^s^a^ as &m°\ 5joi6m . nasi as ^jm^j ahm ¥sch 
^oi as^^oiLsi5H ass ai ^sj^ as ^Jia 4^a sioi&a. ^. e ^goii nf^^ . 
Aia ?aoiAi ah^ vi^ assin oi ah« ¥^ch ^moi ase * 2^s>ii gta. oim & 

D\ Ai« ¥sOi D|£| §6H& as 9 A] 0|| 2|oH S5i AI ^^S^ as ^M^l 4^21- PLP 

&¥is asg^ &m°\ ^ a\o\o\\^ x\o\d[ ao. oiae »oioii sHsrn^ ^jmmoi mm 

(h 9) a . . . 

(fi 10)011 ai tt ^ 21^01 Qioia aioi^oii cushah »a aas 4o r sxhsi-hs , oim 

nn^io) sse mQD[ oiq. 
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Data 
Rates 
(kbps) 


Slots/ 
Physi- 
cal 
Layer 
Packet 


Bits in 
Physi- 
cal 
Layer 
Packet 


Number of 
Modu- 
lation 
Symbols 
Provided 


Number of 
Modu- 
lation 
Symbols 
Needed 


Number of 
Pruned 
Modul- 
ation 
Symbols 


Number 

of 
Pruned 
Sequence 
Trans- 
mission 


Code 
Rate 


Effective 
Code 
Rate 


19.2 


32 


768 


2.304 


34,944 


1.920 


16 


1/6 


0.176 


38.4 


16 


768 


2.304 


17.024 


1.408 


8 


1/6 


0.180 


76.8 


8 


768 


2.304 


8.512 


704 


4 


1/6 


0.180 


153.6 


4 


768 


2.304 


4.256 


352 


2 


1/6 


0.180 


307.2 


2 


768 


2.304 


2,128 


176 


1 


1/6 


0.180 


614.4 


1 


768 


1.152 


1.064 


88 


1 


1/3 


0.361 


307.2 


4 


1.536 


2.304 


4.368 


240 


2 


1/3 


0.352 


614.4 


2 


1.536 


2.304 


2.184 


120 


1 


1/3 


0.352 


1.228.8 


1 


1.536 


1.152 


1.064 


88 


1 


2/3 


0.722 


921.6 


2 


2,304 


2.304 


2.184 


120 


1 


1/3 


0.352 


1.843.2 


1 


2.304 


1.152 


1.064 


88 


1 


2/3 


0.722 


1.228.8 


2 


3.072 


2.304 


2.184 


120 


1 


1/3 


0.352 


2,457.6 


1 


3.072 


1.152 


1.064 


88 


1 


2/3 


0.722 



IS 10) 



Data 
Rates 
(kbps) 


Slots/ 
Physi- 
cal 
Layer 
Packet 


Bits in 
Physi- 
cal 
Layer 
Packet 


Number of 
Modu- 
lation 
Symbols 
Provided 


Number of 
Modu- 
lation 
Symbols 
Needed 


Number of 
Pruned 
Modu- 
lation 
Symbols 


Number 

of 
Pruned 
Sequence 
Trans- 
mission 


Code 
Rate 


Effective 
Code 
Rate 


19.2 


64 


1,536 


4.608 


70,784 


2.944 


16 


1/6 


0.174 


38.4 


32 


1.536 


4,608 


34.944 


1.920 


8 


1/6 


0.176 


76.8 


16 


1,536 


4.608 


17.472 


960 


4 


1/6 


0.176 


153.6 


8 


1.536 


4.608 


8,736 


480 


2 


1/6 


0.176 


307.2 


4 


1,536 


4.608 


4.368 


240 




1/6 


0.176 


614.4 


2 


1.536 


2,304 


2,184 


120 




1/3 


0.352 


307.2 


8 


3.072 


4.608 


8.848 


368 




1/3 


0.347 


614.4 


4 


3,072 


4,608 


4.424 


184 




1/3 


0.347 


1.228.8 


2 


3.072 


2.304 


2.184 


120 




2/3 


0,703 


921.6 


4 


4.608 


4.608 


4.424 


184 




1/3 


0.347 


1,843.2 


2 


4.608 


2.304 


2,184 


120 




2/3 


0.703 


1.228.8 


4 


6.144 


4.608 


4,424 


184 




1/3 


0.347 


2.457.6 


2 


6,144 


2.304 


2.184 


120 




2/3 


0.703 



E 6 LHIl E 23S e 61 A| Oil Oil 0>S 2* Ql 01 EH aiO|eg£ PLPS S^olfe ?51 fiOl^fe E 

E 6 LHXI E 23S SSSIB, 2£ PLP2| SB XHSOIIfe 2| PLPS ^8^1 ?)§!■ H£|gyS(preamble) 
01 flXI&Q. 401 H£|gggOII ^SH= g^OI 6!ggeJai, Olfe AHS¥SCH S5S0II III 

di ?6HX|fer fe'SSOICf. E S Oil AH SiSES SAIS ^S^IIig MM\ g£|XH^^ S££IX| SO 
*ffll(pruning)£lfc e££Jg§0ia. &}| BS ^gg2| 4= S ^fllSte S£^gg2| 4=fe Ql 01 EH aid 

sis og atoi msso. m^°\ i§§i Aigsioi sm°i plps a^s^ s^oiife ¥soi &m 

2| gmoi OI^CHXIDl, XHSOII a^Sfe SBS VS(Quasi Complementary Code)2| ±i»l6Jg 4=« HI 21 

m urn xi emsife ¥sxm2| ^m^g 4*fe §r& aastcxoii: e io~-i4. e 19-23). sssoiiah c 0 , 

C, C 2 . C 3 AHS^Sg UEJ-LHal. P 0 , P,, P 2 . P 3 §8 2| AH«¥SOII 01 §§15= ££&ggO||AH 

at ail uaarj. m*s*slji c 0 . c, c 2 , c 3 §21 ^ahs essife mtgi qioieh s^°i eh:ji 

ttafiMN CL|£| XHS^OI Al AHM¥SS SSAI^rSAH IHa^ xH£|or*r as UEItHQ. 

^S2| fl|1 WaIOIIOII QB <E+m SSi!2| S£ DH^ ?51 SOI^fe EeOICI. Ol £A|0||fc H 

aas. mas ehioi eh 1 c+ga ?gsi*= bsj se^si as bh?j =?zm oin a 
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£ HHSiS H£|gSS. EISS Si QIOIEH?! 1 gf2£ PgSfEIH, 01 S£ BH^OI 2457.6. 1843.2, 
1228.8kbps2| QIOIE) 9I0IMS ?!Xlfe 3^(2 92| SIB 1BWI. S!B 3SW1. SIB 5SWI QIOIEH 9I0IM 
Oil 8H&)Oia. , 

E7§g tfS2| XII2 Oil Oil CEIg BI S°i!2| S£ EH?i MOI^fe EB!OIC!. 0| ^AlOllfe H 

BI8SS, EIS5 Si QIOIEH?! D§ £5 CHgS! 5SSfe Bi S°fi2| a£ DH?i ?5i SOISC!. OIBI 

a^ nnais hbisss, eiss si qioieh?i 2 is°s aginsn, 01 a^ dh^oi 1228.8, 921.6, 

614.4kbps2| QIOIEH 9I0IMS ?IXIfe 3^(2 921 SIB 2BOI. SIB 4SHH. SIB 6a«H QIOIEH 9IOIS0II 
8HB)Oia. 

£88 g g*S2| XII 3 Oil Oil OdS Bi 5SS2I a^ DH31 ?21 MOI^fe S^OIC!. 01 £A|OHfcr 2 

£ig§s, ass ft! aioisDi 1 &m amm ^gst Bi sgj<°i a^ iwei sa^ci. oicqi a 

£ nH3Jg 2£|g§M. EliS Si QIOIEH?! 1 gf£g CHgSIEIIH, Ol a^ HH3JOI 614.4kbps2| QIOIEH 
aiOISg 3|I|fe 3¥(H 921 £fB 6eiWI QIOIEH 9I0IM0II SHB)OICI. 

EteS Sig2| XII4 ^AIOIOII aim Bi 29«2| Sa flH3i ?il SOI^fe EBOIC!. 01 *JA|0||b 2 

aias, eiss si qioieh?i cii cigsi 5£3fe bs 2Sti2i a# mis eoisci. 01 cm 

DH3iS H£ISSS, DISS S! QIOIEH?! 2 C1§§J£II2, 01 3£ M^OI 307. 2kbps °l QIOI 

El 9101 = 11 ^Hlfe §^(2 921 &B 5eiJM QIOIEH SIIOIMOII SHS)0|C!. 

£ 10g S ^S2| HI5 ^AIOIIOII mm Bi 25i!2| as ?51 MOI^fer ESOIC!. Ol ^AlOllfe 

Hsi^M, Eiis si qioieh?! am am® ?asib Bi s°fi2i a^ nn§j ?se aoisci. oi 
on a^ nH?dS Heists, Eiis si qioieh?! 4 cigsisin. oi a^ m^oi 307. 2kbps °i ai 

Ol EH 9I0|J=S ?|X||= 3^(2 92| &B 7S«H QIOIEH 9IOIM0II oHS)0|C|. 

£ 11S S ^S2| XHI6 ^AIOIIOII (US BS S9iJ2| a^ ?5i SCH^fe ESOIC!. Ol ^AlOllfe 

H2i°Ji, Eiis si qioieh^i ci§ $5 am® ?siafe Bi £3«2i a^ HH3J ?si aoisa. Ol 

ttH a^ DHSS HSI^S, Si QIOIEPI 4 if£S CieslSH, Ol a£ M^OI 153.6kbps2| Q| 

OIEH aiOIMB D[X\S= 9^(2 921 ^B 4BHH QIOIEH aiOIMCHI 5Hg)0ia. 

£ 12fe & ^S2| fll7 ^A| Oil mm Bi S5S2I a^ IWa ?i§ eOl^fe SESOICI. Ol AJAIOIIfe H 
dlSSS, Wig Si QIOIEH?! C|g #5 C!gS! ^^£lfe Bi 5°fi2| 3s ?Ii SOjSC!. OIEH 
a^ HH^!^ 5£I^S, Eli§! Si QIOIEH?! 8 ClgalEIH, 0| HH §LiO| 76.8kbps2| QIOIEH 

3I0ISB ?!Xlfe 3?(S 92| &B 321WI QIOIEH 9101=011 SH&)OIQ|. 

E 13S S ^S2| XHI8 ^AIOIIOII H!S Bi SBi!2| a^ ^51 SOI^fe ESOIC!. 01 ^AlOllfe 

H£|gSg, E!i§l Si QIOIEH?! CIS ^5 C!SS! Bi S9i!2| a* DHS fiOlgy. 01 

W a^ lIHSe E!iS Si QIOIEH?! 16 tf21 C!gS!iEII2, Ol 3^ M3JOI 38.4kbps2| Q| 

OIEH aiOISS ?Hlfe 3¥(I 92| ^B 2aWI QIOIEH 9I0IM0II 6HS)0IC!. 

E 14fe S ^§2| fl|9 ^AIOIIOII [E!S Bi S3I!2| a£ JIH?i SOI^fe £^010-. 01 ^AlOllfe 

°£|gSS, E!i5! Si QIOIEH?! CI if ^5 C!gS! ?^£lfe Bi S5H2I a* HH3i 721 £01 ^CK 01 

an a^ nHSis hbi^s, Eiia si qioieh?i 32 is°s aisiaa, 01 a^ hhsioi i9.2kbps2i qi 

OIEH aiOI^S ?!Xlfe 3?(B 92| 4fB 1&!WI QIOIEH 9101^011 6H&)0IC!. 

£ 15fe ^ ^S2| fl|1 ^ A| Oil CHI E!S Oie S5U2I as WZl 751 MOI^fe EBOIC!. 01 ^AlWIfe 
H£I^S, E!iS Si QIOIEH?! 1 $5 C!§2I ?^EI^ 0I§ 53!!2| a^ HH^l ?5i S0I5D. Ol CLH 
3^ HHSiS MEIgyg, E!iS! Si QIOIEH?! 1 if£g C!gS!aj2, Ol a£ EH5J0I 2457.6, 1843.2, 
1228.8kbps2| QIOIEH 9I0|M B ^^Ife 3?(S 102| 8!B 1&!«H . SIB 3e«H, SIB 5SIWI QIOIEH 9I0IM 
Oil 5HS)0|C!. T 

E 16S S ^S2| HI2 ^AIOIIOII OS Olg SS82I a^ W3! ?il SOI^fe EBOICI. 0| ^AlOllfe 

nai^M. Eii§i si qioieh?! am 65 cigs! ?aab oig s°S2i a^ dh^i =?zm aoisc!. oi 
an a^ mi^e hbi^hs, Eiia si qioieh?i 2 if2£ cusiaa, oi a^ hh^lioi 1228.8, 921.6, 

614.4kbps2| QIOIEH 9I0ISS ?!Xlfe 3^(S 102J S!B 2&! «H , SIB 4&flH, SIB 6Si«l QIOIEH 9I0IM 
Oil 5HS)0|C!. 

£ 17S 2 ^§2| fl|3 ^ A| Oil CHI E>5 OIS S9S2I a$ HH^! eOl^fe EBOIC!. Ol i^AIOIIfe 

HEISS, E!i5! Si QIOIEH?! 1 irS DgS! ?£S|fe Olg SBfl2| a^ IHS ?51 S015C!. OIOH 

as nn?L!g Rzmm, ntis si qioieh?i 1 gf°s cigsisin, oi a^ hhsoi 6H.4kbps2i qioi 

EH 9I0IMS ?!Xlfe 3^(H 1021 ^B 6&M QIOIEH 9101 SOU 6H&)0IC!. 

E 18S e ^S2| XHI4 ^AIOIIOII I!S 01 g S3S2I a^ 1BI3L! ?5i SOI^fe ESOICI. 01 ^AlOllfe 
n£l^i«, E!iS Si QIOIEH?! Cl§ #S CHgSI ?S3b 0|g 59«2| a^ EH5L! MOISC!. 01 

OH a^ H£I8SS, E!iS S Q|0|EH?| 2 C|gS!£IH, 01 a^ M^OI 307.2kbps2| Q| 

OIEH 9I0IMS ?!Xli=r 3?(H 102| ^B 5e!WI QIOIEH 9IOIS0II 6HS)0|C|. 

E 19b S ^§2| JII5 .^AIOIIOII E!S Olg SSI!2| a^ ?2§ SOI^b E^OIC!. 01 ^A|0||fe 

H£I2SS, EliS! Si QIOIEH?! C|g 65 CIPSI ?££lfer 0|g S9U2) a^ HH?i ?51 S0I5C!. 01 
OH Si DH3iS H dlSSS, Eli5! Si QIOIEH?! 4 ^f°£ E!g2!an, 01 a.^ HH3J0I 307.2kbps2| Q| 
OIEH 9IOIMg ?!I|fe g^(H 102| ^B 7&M QIOIEH 9101=0)1 5HS)0IC!. 

E 20g S ^S2| fll6 -^AIOIIOII E!g 0|g 59£2| a^ nH^! 551 MOI^fe ESOICI. 01 iWAIOIIfe 
MdlgHHS, Elia Si QIOIEH?! am if C!S5! ?SEIfe 0|g SSi!2| a^ HH?J 551 SOiSC!. 01 
OH a^ HaiSSIS, Eli§J Si QIOIEH?! 4 CiesiSI^, 01 IW3iOI 153.6kbps2| Q| 

OIEH giOl^g ?!X|fe 3^(H 102J ^B 4eWI QIOIE) 9IO|!=0|| 6HS)0|C!. 

E 21^ e &S2J fl|7 ^ A| Oil 0{| E!S Olg S5I!2| a£ 1IH?] 551 SOI^fe ESOID. 01 ^AlOllfe 
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Hdi^M, muss » qioieh^h as a§a ?MSfc ois ssesi 2^ moi^q. oi 

HI IlfSS K QIOIE^^h 8 aSSISIH, 01 2£ IIHSiOI 76.8kbps2| ai 01 

El SIIOIM* ^Xlb 3^(5 102] ^ e 3 gj n Ql0 |Ei BlIOlMOil 8HS)0|Q. 

£ 22^ B B82| «I8 MAI Oil Oil 0}^ OIS S5£2| 2£ OH 3! SOI^fe ££0ICf. 01 MAI Oil 

h&isb. iif^s §y qoiepi as 69 omm ?Mst ois sm°i mil soisa. 01 

CCH 2£ IIH5i^ HEI^M. IUSS! S! QIOIEPI- 16 aSsfSH, OI WilOl 38. 4kbps 2J Q| 

oieh dioi^M i\tl\s= g^(s 1021 mb 2&m qioiei gioi^oii oHS)oia. 

£ 23£ & ttS3 SI9 MAI Oil Oil OS OIS 5°i°l 2£ OH 3! MOI^b ££0|CI. 01 MAI Oil fc 

H£isM, msg! §j aioia^h ai 59 a§s ^£j£ib ois saia mai scu^a. 01 

HH 2£ HH^ Hdl^M, I&S5! S QIOIEPI- 32 if2§ aSslSIH, 01 2^ HH^IOI 19. 2kbps 21 Ql 

oieh aioiMs j\x\±z g^(s 1021 mb mm aioia ei 01 soil shs)oip. 
oiis eo], mpi £ 6 sy 

(S 9)0\\M QIOIE) Bil 01 M^h 2457. 6kbps °] 3?, 6H42J PIPS H6^teB ^11°J 4^b 

(64+1056)0111 AH^¥s CoOtl 2J5H £B£@ ¥^0) ^jfl S£AIIJ A| £S£Elb ^£ PI 01 EH ^jii£J 4= 
(1056+92) 01 C|. ZiEHHS 92JH2] ££MM^O| AtMSO. 01 3 1 AH 64b Hdl?±jM2J £JMM2| =401 H, 
1056^ AH^¥s2| 4*011 Pl§6fe ££MMM£| 4^( 1056+92)011 AH *t»Ste ^^1§2| 

^(92)m £H koick oia soi aihvssi &mm°\ ^o\\ cuee^b &^&mm°i ^oiiah e^mb 

MM *+H»OII 2JSH Am¥s2| MMM2J =4011 OieShb SSMMM2I 4^21 S^feS £££JM^2J 4= 

^ su8^i ao. a§ oiis, mji £ 11 a 

(H 9) Oil AH QIOIEH aiO|^2|- 153.6kbps 3¥, 8H42I PLPS S6^teB MBS3 4*b 

(256+864+1 120)=( 1 120+1 120)01 H AHM¥S C 0 CHI 2J8H ¥^CH £1M^ S^AIfJ A| £gg£|b 

QIOIEH &mm°\ 4^b (864+1120+288)0111, AHM¥^ dCHI 2J6H ¥sCH ^Jil £3SAI1J A| £j£ 

Hfc QIOIEI MMS2] (1120+1 120+64)01 P. 3EHHS Ai^¥s C 0 0|| 21SH ¥mCH 

Oil QloHAHfer 2883H2J ^i^JMM(PO)0| ^X||£|I1, AHH¥m dCHI £|6H ¥sOj MMOII CHoHAHfe 64 

^h°j ^^^mm(pdoi Ataao. 

M^l 5 fflMI OIIOIIAH a 4^ bh£f SOI, M£I3ISUH^!(PLP)0| 2^£l^ Aia?aBS 38 AIZ* 
?aoll/Hfe a^Hf SOI -MB ±iM e^ k 0| Hai^M2J MMS°J 4^2f ^4-5J AH«¥s^^ S 

£h»i ah^¥s2| mmm^i 4=011 iwmoit: xHy eiEiai^Q &mm°\ mo\ 

mms\ m w, M^rHagygsi mm§°i 4^a m^i 5! &m M*¥ms\ &mms\ ^o\\ amm^ 

^^^JMM2j 4=°! &0| M^l ^iii^ 4=21- §i8fE^ &D\ 51 &IJWI AH«¥^HJ ^JM 

■ 01 AWIISCL 



4. S^MM ^fll (Symbol Pruning) 



(2-2) a a{ oil nf^e ^xHPr Q^a^iai, oiae mi hh^i qioiei 2^ sag mai 

Oil M 01 £ 24 S £ 25011 £A|£J0l 2iD. £ 24 * £ 25011 £A|& HH^I QIOIEH 2^ &X|fe XIICH¥ 
100, EIS ¥^^l 101. AiM¥S ^ h ^^l 102, xH^ ojEHdl^ 103, ^^^l 104 » ^JM *UHPI 105M S 

iem. oiae nH^i qioieh sab ■Bi7a8iHS!(PLP) ssui^g sj^chi sea^oi se^ 

CIS ¥111^ ^4^2) AH^¥^SS tt»SHl ^l g£ISISffll^ SSHIMgOl SSSfe AIZI^^SCHI 

ah m^i M^^mm s^&a. 

£PI £ 24 Oil AH , EH M ¥^^l (Turbo Encoder) 101^ ?loH S^£l^ PLP SMbl^^M EHS ¥1 

oil s\m ¥sasm f ¥^ch ^mi i^ea. a oiis, &oi ehm ¥t^i 101^ sj^si^ §fibi§i§ 

¥11 R=1/5S ¥ma&Df. AH «¥m ^^^l 102^ 4-<i!^o^¥EH^ Q§A| OIS CHI AH 

«¥sOi MMOII CDS ¥^2f AHH¥sM ^^8^ AiM¥mOll 2|& ¥^01 MS 

mm M^l A1M¥s tttiPl 1020|| 21 B ¥1 S^8 ^§S| £l@E!AI(redundancy)M ¥ 

^r3^ §*r0|Ch M^l EH M ¥^^l 101 HI M^l AHH¥m ^^^l 102^ £ 2 Oil £AI9 bl2| S^ 

AH^ ¥1(^M& ¥1)1 a^SSrfe AHM ¥1(^3?} ¥1) SflSAj §^D. ^, &OI E|M ¥ 

S.J\ 101 » M3| AH^¥s aa^l 102b £ 20II £A|@ EHM ¥s^l (201 ,202,203)21 , AHM¥S ^^^1 
204011 6H&&CL M^l AH^¥S 102011 SIS AHH¥s fe^S HI0i¥ 1000)1 2|oH §§£Jb 

Sl^ ¥^gOil WtBQ. " 

XH^ ^ EH BIH (Channel Interleaver) 103^ &OI AHM¥s 1022J xH^ eiaaias^ xH^ 

eiEHEI^JS ^iil MBP. Oiae 21E\Z\U\ 103^^^ §s eiE|dlW(block interleaver)^h 

msm ^ aa. ££}| 104^ &oi xh^ ejEidibH 1032J m^M oiei xi §s esgf^oii a>ei sssm 

S^iii aSSD. OIIB MCH , M^l ^^^l 1042J ^5 ^^Ollb QPSK(Quadrature Phase Shift 
Key ing)/8-PSK( Phase Shift Keying) /16-QAM(Quadrature Amplitude Modultlon)OI MBS 4 1 2iCI. M^ 
a* HP I (symbol pruner) 105 b MUI HIOI¥ 100011 £JoH XHI CH a CH M^l ^^^1 1042] mm MMMS 

¥2i sj¥ &mmm ^aiea. 

M^l XII 01 ¥ 100a PLP SMUI^^OI BSEIfe AI^¥^M ^OIlAi QIS A1M¥sS H3E6te &^0|| 
2J6H 1§£I^ M^l CHS- Ai«¥^OII CHgafe ^3EMMM5J ^\ M7I 2| Aj^ZIOilAH S^^hfeSh B 
SMM^2j 4-21 S8I8^U 3^11 £Jb SJ4i ¥111 99&CL E». M^l XHIOI¥ 100^ M^l ¥ 
sSOil 2|6H ^iSE! M^l dl§ AIH¥^2| MMM2) 4>0ll CHgSfe ^^MMM2J 4-^r M^l a^r^S 
^ZEMMM2J ■ OH, M^l CHS AHM¥^2| MMS2] ^OU CHSo^b H5MMM2I M^l S 
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^5}te§! e£4gsa 4=a m^oizm 451 4§ 4xii5i 105S hichskm 451 a\m ahm¥s°i ^jss 

Ol 4X)ia£^t ehCf. ^81 , AI2.^2}gg 2! AI2>?iKHIA)°| 451 4g 4Jllte Q§jK SOI 

4=i8P. S£|?SSSJ 4gga 4=2} 45| £|£¥2g0|| °|SH 451 A)«¥Sgg X SIKH A)«¥ 

sa fe'itsi 4=011 □ gofe ss4ssa 4= a soi 451 a^Hse* as^iiisi 4=aa 11, ^ 

51 HaSSga 4SSa 4=a 451 5! BUM A)2¥sa 4Sga 4=0)1 P)S8);= ££4gga 4=a SOI 
451 a^5}te§! B5 4Sga 4= a S8JS}£S gj\ % ej JtH A)M¥sa 4SS0H CHS8)te 

§i 4ah»o. oiaa- 4g 4Hi5i ioschi a» 4s mm S4£ 0101 a^ti as ^.wm imsia ?s 

SI a =3 ^42} &e5h01 E 6 UIXI E 23S S£8}01 £)S9 b} 2iC}. 

E!S, 451 E 240IIA)te 4^ 4XH(Symbol Pruning)2| §2}0| 104011 a§! S4 01 =0(1 4=§ 

ate 5°i eai as ^saacf. ^, 451 £S5i 104^} xny pjaaa 103a- 4g 4Hi5i 105a a}oi 

Oil ¥)5cl Shfe 3°£ EAiaSia. OlttH 45| SS5I 104te xHy SJSabH 103£S¥a S^Scr Sllii 
=5:AH4°S UteOUH S£ 4g0|| OI§A|3lfer 5IS S^OID. m, 45| SS5I 104te XHy eJEIEIW 103 
2S¥a Hi£lfe 4g3 £AI21 ggg! £AHS fflS ^jl§ MttO. 451 4§ 4XII5I 105011 a§! 
4g 4*11 £ 6 LHXI £ 230)1 EAI9 LJ§o£VEI S 4= 21 b}a SOI, xHy2iEH£IW 103°) 

*S>¥2| S¥ A diii 4 XII Site 231 §i§W. GO a AH 451 4g 4 XII 5 1 1055) £ 25 
0)l EAI@ U)21 SOI xHy eJErldlbH 10321 S£5| 104°) AI0I0II ¥lx|8}te 3¥0)l£ SSt! 4g 4X11 S 
401 4=t!i9Qfe AI^OII S2|3)0i0f &P. 

451 £ 258 SSShS. AH«¥S S£!5| 102te S£|3H*IHI5!(PLP) SSblMga 2J£)0)I §&8)0) 45| 
SaaiSDHS! §Sb)|E S0 | ggBte A|2}¥21gO)IAH §i SEfe CIS ^4=a AH«¥£gg 

tt-g&CL XII CH¥ 1008 45| 2| AlZ^ZhOHAH £J4ate CHS AHM¥S§ ££81fe ^^0)1 °|5H I§£| 
fer 4PI □)§ A)M¥S°I ^SS°I 4=011 CHS8)fe B5^i§2| 4=5) &OI 2| AI2f?2}0||AH 2^5)^& 
SS^JgMH) 4=21 e^5)51U 35)1 £|b S^i ¥lii 

xHy ojaElb) 103S &OI SI 4: ¥SS0H 2|oD 45| CHS A)^¥S°I ^j§§§ XHy e!E)E|gJS 

CI. <yg <^HPI 104fe feOI IHy £JEI£|gj@ ^gg°l 4=5) feOI S^5^& ££&sesi 4=^0 g 
OH *15l XHg eJEISISa ^gS2| 4=5) 40| S^5)feSf e^6ISS2| 4=2) SSS)£^ 451 xny ojEI 
£ISS 4gSS 4 v fll&&. S£5| 105fe 45| ^fl|£|H yg 45| XHy eiasiSS 4'ggS 45I 

^ oil °i6H esam m^m 9\m &^mmm tgg&a. 451 4g ^iflpife, 451 aiy ejaaiss 

4'gsflOH A) ^«¥2| 4'gSS 4HIS10. 

451 £ 24 S £ 25011 £A|g b)2} SOI, S tf9S| ^AIOHOII COS HNS! QI0IEI 2^ 4XI0H 2|8H xH^ 
2J Ei £| tH 103S¥E) S^SJfe ?B}¥2| 4S0I 4XIISS, 4=<y5|0)|A)fe QSM 18 S40I g^ech 

(HIS SO) , XHy oj 6) 5.1 b) °l 3515} NCOI2, 4g0l 4»l@ ¥S4g°l 4=5) LC(=NC-PC)0I2 , 4X119 4 
S 4=5} PC£}3 5}§8}e, PC3H2I ¥£4g§S 4=a5IOIIAH ffly CieJEISISOII 2J5HAH gHg8}7)l 
SS(Punctur ing)£! 5!£^ Z}^@a. 451 Sg@ 2}^B ¥§8 OiaiOIJH 4S(Erasure 

symbol )s x^^\& m ^^5} ^m&u. oi cm wy ciejaaitusi 51^4 wy 9ja£ibH°i ^&i¥0)i 21 ^ 
4ses xny cieiEiais 01^011 aig8}5)i aai ¥S4msoii bH^ans, ^s5i asoiiAtfe lc 
5hsj =ajg 2^5} a-^ss zi^aoi 4S4°^ asswoii as- 4SSiHeioi a^sia. oiae 

4S§r CH¥S2l AI^UOI A}§8}fe ¥^5} SH§£W44¥S54-fe Si S£}& OH 4s4 ^SI5} g{§§ 

aoiehc}. £§} 01 2#¥M§ oiaioias xnasia 4sS^h^ pce>e ¥S4goi s*hs ah 

IS ?S12| ¥SS y?ea. ^, ?Si Re5} NC/(NC-PC)E}g §5}@ 32g UBU3 01 Oil CO 

5 4^01 ^ 0) 2 C} . tt}£}AH XHy ojaBlbia ^Sl¥ 4SSS 4*II8K:-)£}E (Re 

( 1)2! 3¥0|| 4^S Ol ¥SeO|| SHSafe S3 4ss HISB 4- 2i£HS, SX1I5) ail &feC}. 01 

a s§? 4ea xjiy ejaEib) gem ah 5}g §§ xny eiaeibia ^^¥on site 4msoi xHy 
aeiaaa oi^oii a a ¥S4msoii aHsate ^soiw oia wypjaaisg A)esi 

6 201 sms\ ^401 ao. 

a=& s tsa 4 Aiis ^ s oil ah ^ ^Misjej *jai oh oh asH ^ss}a£u, s gfga s?iohah 53 ch 

UXI ate S£ LH Oil AH 01 a 5 HI ^§01 5)fe4g M50IC}. 35151 S BSa g?)te ^A| 

cuioii ^eaoi §6H»AHte °i a oi ^^s}te mm%=?2\ a?ise oma 01 ^sig^a S¥ia a§§! 
aeon asH SoHx^ot »o. 



4s& b}a soi s ^gs 8)usi gaaiy a$ naiaon sma ¥scn 4g(A)te¥so) 4g)6i a 
a^ iiH^a soia ?5i iss2s« nH2 oioiaa a^ xibiss S4ai^ 4= site 01 a 
01 sta. ^8i, iih?j oioiaa ma^Ai 4=a5ia ?e ^4£g si^asm =^a5iaa a^ sssi 
s e^as 4= ai^oi, £§t a^ ¥sch 4 sou chs- ack/nackoi y§§! ^5is 51x112 ^a5ion as 

a 4= SIE^ 8)fer 01 4 01 91Q. 
(57) Sf-PSf 

s^m 1 

ga5HSDH?!(PLP) SMbiegoj gj^QII SSSIO} SS £te D§ ¥lill ^4=a AHH¥sSS 
8)3 451 g a 5)1 SHU 2 gablMgoi ggate AlZh^^gOIIAH 451 AH«¥Sgg tex}2)°l a^S}fe 
aaOH 2iO)AH, 

451 2} Aia?^0aA| CHS A)te¥SS ES£8)te S&IOII S8H S43te 451 CHS AHte¥SOII 0IS3}te 
854)121 4=5} 451 2* A|2}¥^0HA) a^5}te§! tf^4gga 4= a S^o)5)U 35}| ate Sl^ ¥S 
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mm sssffe mmm. 

#31 m± ¥SM0ll °|5H #3| CHS AHM¥S°I £§§2| 4= Oil DIS8}fe a£&'SM°l 4=3} #31 

2£3}feg} ^S&'SSSI 4=SC} g (Dl #31 CHS AHH¥£2| #g§2| 4- Oil CHS 8)1= Siaii£l 4* 
3} #3| 2£3}S§} aS^ifSI 4=2} Sg!8}£^ #3| CHS Am¥S2| ^gf§ ^Hl (pruning) 8)ter 
S&&§ l§°S Srfe #3| SS. 

S^gf 2 

ail SOU SlOi/H. #31 CHS AHS¥S2| £SsOI #«|E|{=: 51 S fS2£ 8}fe #31 

3 

SI1SH &OUH, #31 CHS AH*¥£2| ^j§i@ Hiy 2JEH£IS9 £ii§3§ ?§°S Srte #31 »a . 
S^S 4 

H1 1 ^ (HI 210) AH , #31 Aie}¥2}§g 5J SIH A|Z1?2}0|| A|2| #31 #S #X)| ilg, 

H£|^g°l #MS2| 4=21- #3| £|S¥^§OII °JSH #31 AHM¥S§S 5! AH«¥s°l #S 

S2| 4=011 CHSSrte a£6JMS2J 4=2) &0| #31 a^3}S& 4=MCH § (01. #31 H£ISS 

S°| 4JSS2) 4=2f #31 5! HAH A)M¥S2| <ysS2| 4=011 CHSShfe a£^SS°J 4=°J if 01 #31 2 
=S=3}S§} Si #S§2| 4=2} SSJ3}£^ *j Bl «H AH!=i¥22| ^iSI #fl|o}te 5!S ?§2S 8} 
#31 aa. 



S^S 5 

HH5! CIIOIEIg S£8}3| 91 gfSOH 2iO)AH. 

g£l 3il§nH3J(PLP) §eaiM^°l gj§*0)| SS6}Oj #31 8 £13! SHU 3! §et)|e«oi AI2i?2l§ 
OHAH S^ SEfe Dg **4*2| AH«¥S8§ gf^S}fe 

#31 2| Aia?aoo/H ^#a^ chs ahs¥ss asafe a^oii 2|sh aiab #31 chs ahh¥s°i 

£Sg2| 4=011 CHS6}fe.aS^MM2| 4=3} #31 2} AI2i?2iOIIAH 2=$3}S& S*2<yMfi2| 4=2} SS3} 
3)U 33)1 £|fe ?II§ 2§§}fe j»Sj». 

#31 214: ¥SM0|| 2|8H„St«9 #3| CHS A)M¥S°| ^JMSS XHy 2JE)£IS8}te i§i, 

#3| fflg B!E|£ias ^i§§ #31 eS g}±)0)| 2|6H e5S}3 #31 CHS AHM¥S2| #gS0)l CHSS} 
te aS&'SSli £!#5}fe 3}§3}. 

#31 £S£!S S2£)g§2| 4=3} #31 2t£3}S§} a££SM2| 4=SL} g 01 #3| a££ig§2| 
4=3} #31 3^3}Seh SS^IIiBI 4=2} S^o}£^ #31 £i#@ SS^jlil #*H6}fe 3}§S S»S 

s ^§2^ 8}^ #3i aa. 



S^PS 6 

HI5S0II SlOiAH, #31 a£&BS2| #*I|£U= 51 ^§2£ 8}fe #31 »ffl. 



S^S 7 

BI5S0II 2ACHAH , #31 AI2H»2m§ 5! SIM AIZ.^ 210)1 AH 21 #31 #S #fll 

= £I23M2| £Ss2| 4=2} #31 ildb¥SS0|| 2|5H #31 AH«¥sge S fflHH AHM¥S2| #g 

S2| 4=0)1 CHS6}fe fflS#MS2) 4=2) &OI #31 a^3}S& es&'=S§2) 4=sa g OH, #31 SdlgS 
S2| ^Jgg2) 4=2} #31 a HUH AH«^s2| 6JSS2I 4=0)1 CHS6}fe aS6JSS2) 4=2) f}0| #31 2 
£3}S§h Si ^SS2| 4=2} SS§}£^ #3| S a«H AHM¥S°I ^JSSOII CHS§)fe as#=gss # 

siafc as 8}^ #3i gf^. 



S^S 8 

IH5! CHOIEHS £!^S}3| 9I§} gf^OH SICHAH, 

g£|3HenH=^(PLP) SSdl^goj gj»ot| g&8}0) #31 S£I3H#HH?! SSSOIM^OI AI2>¥2iS 
0)1 AH S^ SEfe OS ^4=2) AHM¥S§g i^S}fe 2}§3}, 

#31 2} AI2i=?2.K))|AH £l#£lte CHS A)«^S» aS8}fe g^^0)| 2I8H #31 CHS AH«^S°| 

&M§£| 4=0)1 CHS§}fe aS^Ms2| 4=3} #31 2} A| 21^ 21011 AH a$3}S& S5#SS2| 4=2} SSJS} 
3HU 33)1 E|fe m± ¥s.mm §§8}fe 3}§3}. 
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33| M± ¥SS0II 2|6H 331 CHe AHi=!¥22| feilii *H£ 2iEIEIg!81*r jniga, 

331 xoy sjehsiss ^sssj 401 33i suites as^iisi 4= act- e ra 331 xHy °j a ei a a 

3SS2| 40| 331 S#.P^& 4=21 e^ofE^ 331 XHy 2JE)£IS^ fellii 3XII81te 

331 ifnigs y§ 33i aiy ejaEisa &'!§§ 33i a^on °ish s£8i:n 9\m 
^mmm ^36i;= ass sims ^§°£ si*= 331 gfa . 

S¥S 9 

his&oii 2ioiAH, 331 any eiEiama 3sssi *e>¥ &mmo\ 3ma = ss ?§°s 331 a 
a. 



10 

XJI830II 2iOUH. 33| AlZl^aeg 5 &M AIZ.^2}0||Ai °l 33| 3S &ta jUSS. 

H£|gyS2| 3S§2| 4=21 33| £I4:¥§§0II 2|SH 1^9 331 A-)!=i¥sMg X HUH A-)H¥m2| 3M 
MSI 4=011 CHS 331 XH^ eiaEISS! 3 3§°| 4=2| &0I 331 a£3^& 35411121 4SD S 
OH. 331 Hdl^gSJ 4Jli2| 4=21 331 3 BUM AHS¥22| 3§S2| 4=011 CHSolfe 331 xHy eiHEl 
^JS§°| 4=2| HOI 331 2s3)Si!- B5 3M§2| 4=21 SSJ8|£^ 331 5! BAH AIM¥22| 3 
MSOII CHSol!=r 331 ffly 2JEHEIS@ 4Jii§ 3XHS1fe 31 ?12S Slfe 331 »B. 



11 

HH 3i QlOiaS 3^8131 SXIOI StO)AH, 

Sei3HSBia!(PLP) §Mb|M§2| 2J«0|| SS8101 §i SEfe Q§ ¥SiiS ^4=2| A-)S¥SSS 
81fe AH«¥S i^3|21„ 

331 S2l3tlSM3J Sfibie^OI BSSJfe AI2*?2*S CHIAH CHS A)M¥s8 S5§ffe g}±!0)| 2|§H 
ISSfe 331 CHS AHH¥S0II CHSSIfe ££3S2| 4=31 331 2| A|2.^2>0IIAH a£3|fe& ££3§S 
2| 4=21 iSofJIU 39)1 Elfe m± ¥SIi Slofb »ICH¥21, 

331 £14: ¥s§0ll 2ISH atgS 331 CHS A-)M¥s°| 3MM2) 4=011 CHSSFfe £££JS§2| 4=31 331 

a^^tee ejs^sssi ^ao e cch 331 ens ahm¥s°i 3s§2| 4=011 enssii= BS3S§2i 4= 

31 331 a^31^& S£<yS§2| 4=21 SSJ8I£^ 331 CHS AHM¥m2| &mwm 3X11 (pruning) Site 
3§ 3 HI 31 S SttttS 8U= 331 Sxl. 



12 

xii 1 mou siouH, &oi ^npife. &oi ens /ds¥aai ^isss ^xiisife as ^sss 



S¥S 13 

xnneroo siouh. &s MJi\J\t=, m\ Aiz.t?z.tss a bi ai^¥^oiiah, 

H£I2§S2| &'SS°| 4=21 4131 SJ4;¥£gCHI °|§H A)«¥s§g S BI AH«¥S2| 3M 

S2| 4=011 LHSSIfe B5-3SM2I 4=2| &0| 331 a^3IStf S53MS2I 4=SP = OH. 331 HEISS 
M2| 3Ss2| 4=21 331 « B«H AH«¥S2| 3MS2| 4*0)1 CHSolfe S53SS2I 4=2) ^01 331 a 
^3)S5f B5 3MS2I 4=21 SS61E^ 331 5! BI A)S¥£2| Siii 3Hloffe 51 S ^SJHS 31 
331 3x|. 



S¥& 14 

ffl^! 3I0IEHS S$8^3| fl& 3x|0)| 240) A) , 

sEI31ISIIH^(PLP) §ab|S^2) 2J^0I| gSSIO) 331 M£| 3HSDH5L1 §ab|eg 0 | Aia^ZhS 
Oil A) S^ SEfe CIS ¥5ii£ ^4=2| AHS¥S#S B^SIfe AH«¥2 ST4B3I21, 

331 2| AI2t¥^0IIA) ggElb US A)S¥SS B^SIfe S130II 2I6H a§Elfe 331 CHS AHS¥S2| 
3SM2| 4=011 CHSSIfe B53MS2I 4=31 331 3j AI2>¥210)|A) S^3FS& B53SS2I 4=21 SSSI 
3)U 33)| 2)fe Si ¥SSm !§§J& X1I0)¥2I, 

331 S|± ¥SS0|| 2|6H 331 CHS AHM¥S°I 3SSS XHy eJEHEISSI^ XH^ eJE)Elb121, 

331 xh« eiaaae 331 as a^oii °jsh e^8m 331 ens ah«¥^2| 3ssoh chssi 

c Bifeliii ^38lfe B53I21, 

331 £S3@ B53SS2I 4=31 331 a^3ISS1 B53MS2I 4= SCI 3 OH 331 £SS@ B53MS2I 
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401 §5i a^^i-ke a~s§gg°i 4=21 g^ais^ §5i as§ggg §»i§ife §g §xii5is 

£g§i f§2£ 31 §5| §X|. 
15 

SI14&0II 31 01 AH, §5| £M §HI5|fe, §51 £B§@ aS^iiSJ ^&l¥ 61 MM 01 §*ll£lfe 5§ 
°S 81 rr §51 Sxl. 



16 

»I14»0II 2A0UH. §51 £g §*H5|fc, §51 AIZ.^2JS5 8 SI AI21?ZH1AI. 

HEI2SS2I 6JBS2I 4=21 §51 SIS¥2g0ll 2J6H §51 AHS¥sge 5 BM AHH¥S2| §S 

g°| 4=0|| PliSffe £S<ygg°J 4=3 gfOI §51 S£5lk& aS§gg°J 4=MC1 g OH, §5| MEISS 
B2J §gg°| 4=21 §51 S gjHH AHM¥S2| &'gg°J 4=0)1 CHSSIfe: e£*jIiS| 4=2| &0I §51 & 
SS £gg2| 4=21 §SI8J£* §51 5 AHM¥S2| 6i§g0|| CHS8lfe tfi^iii § 

XllSlte as ^§2£ 8|fe §51 §11. 



17 

ms! qioiehs a^spi «e smoii saoiah, 

«ai3H»aiS!(PLP) gediMgsi gjejoii eesioi §51 sdisisimsj ssbis^oi ggafc Aia?a« 

Oil AH §ej Sfer CIS ¥S§§5 ^4=2| AH!=!¥sgg tt«»te AH«¥S 

§51 2| A| 2.^2* Oil AH ^§3fe CHS AH«¥£S aS81i= §§011 2|§H 1§£I^ §51 CHg AH«¥S°I 
§gg°| 4=011 CHgohfe £S§gg°l 4-51 §51 2} AI2}?2}«|AH S£5|fe& aS^SSSJ 4=21 SSJ31 

5hu 35ii st- as ¥sti sssife *iioi¥2i, 

§51 SIS ¥58011 2ISH §51 CHS AHM¥S2| fe'Iil XH^ ejEHEISSIfe SHy ejEHE|tt|21, 

§51 XH^ 2JEHEISS §gg2| 4=51 §51 S63tfee as<ygg°l 4= SCI g (Qj §51 XH^ 2JEHEIS@ 
&S§2| 4=51 §51 St£51^&- as§gg°| 4=21 SfiSIE^ §51 XHg eJEHEIgja § HI Site 

&g §1115121, 

§51 §m an yg §5i 2JEH£isa 4ie§§ §51 as gf§oii asH ss§w =?igi as 
<y ggg ^assife as5is s§§s ^s°s sife §51 gxi. 



18 

HI17S0II 9iO\M. §5| <yg §HI5lte. §5| XH« 9JE|£|g!a §gg2| ?EI? §SSS §HI31fe 21 
^§°£ Slfe §51 §X|. 
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